Extéeon Alepyaciov

, . , Q1 diepyaoieg eival aveEdpmreg ovidmreg

EpYClOTI']pIO AeITOUPYIva EUOTI']UOT(OV Ol dlepyacieg ektehouvial SelpIakd avd dlaBéaiyo eneepyaotr
Mdem‘lc 6% EEO“ﬁVOU' Mévo uia diepyacia eival evepyr ava ndoa onyury

Topéag AoyikoU kal YIoAoyIoTwv Enouévwg pia Siepyacia pnhokdpel eneidr) Sev ropel va

ouvexioel TV ekTéAean TG

Yndpxouv T€00epIG MIBavoi TedMol HETARAoNG HETAEU TwV

KATAOTAcEWV piag dliepyaciag:

lwévvng Xarnylavwdakng

Terdptn 28 Anpidiou 2010 1. Process blocks for input

AiBouca BA 1 2 2. Scheduler picks another process
3. Scheduler picks this process
Slocked 4.Input becomes available

YAoroinon Alepyacicov MNivakeg Lroixeiwv Alepyaciov

» H uhoroinon Tou poviéou Twv Processes Process management Memory management | File management

Biepyaciiv paciteral omy Siamenon Registers Pointer to text segment | UMASK mask
ToU ‘Mivaka oToixeiwv Slepyacicv’ Program counter Pointer to data segment | Root directory
(process table) Program status word Pointer to bss segment | Working directory
Stack pointer Exit status File descriptors
> Tepiéxel pia eyypadn yia kate Process state Signal status Effective uid
Siepyaoia Scheduler Time when process started | Process id Effective gid
> KdBe eyypagh CPU time used Parent process System call parameters
Children’s CPU time Process group Various flag bits
> H diaxeipion Twv diepyaciv dev yiveral oe éva onueio Time of next alarm Real uid
Message queue pointers | Effective uid
> Oplopéveg Aemoupyieg diaxeipiong yiveral oto eninedo Tou nuprva Pending signal bits Real gid
> Kdroleg dN\eg Aermoupyieg yivovial and Tov SIaxeipioT Siepyadibv Kal Tov Process id Effective gid
SiaxeipioT apxeiwv Various flag bits Bit maps for signals
Various flag bits

> ‘Apa dev undpxel évag nivakag ald Tpeig !




Mivakag Alepyaciiv Tou Alaxeipiot Alepyaciwv (1) Mivakag Alepyacicv Tou Alaxeipio Alepyaciwv (2)

EXTERN struct mproc { .
/+ points to text, data, stack =/ /+ Signal handling information. #/
struct mem_map mp_seg[NR_LOCAL_SEGS]; sigset_t mp_ignore; /+ 1 means ignore the signal, 0 me
char mp_exitstatus; /+ status when process exits */ sigset_t mp_catch; /+ 1 means catch the signal, 0 mean
/* storage for signal # for killed procs =/ sigset_t mp_sig2mess; /+ 1 means transform into notify
char mp_sigstatus; sigset_t mp_sigmask; /+ signals to be blocked */
pid_t mp_pid; /+ process id */ sigset_t mp_sigmask2; /= saved copy of mp_sigmask */
int mp_endpoint; /+ kernel endpoint id */ sigset_t mp_sigpending; /+ pending signals to be handl
pid_t mp_procgrp; /+ pid of process group */ struct sigaction mp_sigact[_NSIG + 1]; /% as in sigact]
pid_t mp_wpid; /+ pid process is waiting for =/ vir_bytes mp_sigreturn; /x address of C library __ sig
int mp_parent; /» index of parent process =/ struct timer mp_timer; /+ watchdog timer for alarm(2)

/% Child user and system times x/ /% Scheduling priority. =/
clock_t mp_child_utime; /% cumulative user time x*/ signed int mp_nice; /* nice is PRIO_MIN..PRIO_MAX, stal
clock_t mp_child_stime; /+ cumulative sys time =/ char mp_name [PROC_NAME_LEN]; /* process name /

m } mproc[NR_PROCS];

Mivakag Alepyaciwv Tou Tuctuarog Apxeiwv (1) Mivakag Alepyaciwv Tou Zuctuarog Apxeiwy (2)

EXTERN struct fproc { e
mode_t fp_umask; /+ mask set by umask system call =/ char «fp_buffer; /+ place to save buffer if rd/wr can’
struct inode #fp_workdir; /+ pointer to working direct] int fp_nbytes; /+ place to save bytes if rd/wr can’t
struct inode #fp_rootdir; /+ pointer to current root d int fp_cum_io_partial; /+ partial byte count if rd/wq
struct filp *fp_filp[OPEN_MAX];/* the file descriptor char fp_suspended; /* set to indicate process hanging
fd_set fp_filp_inuse; /+ which fd’s are in use? / char fp_revived; /+ set to indicate process being revi
uid_t fp_realuid; /+ real user id / int fp_task; /+ which task is proc suspended on /
uid_t fp_effuid; /x effective user id =/ char fp_sesldr; /x true if proc is a session leader x/
gid_t fp_realgid; /% real group id */ char fp_execced; /* true if proc has exec()ced after f]
gid_t fp_effgid; /x effective group id =/ pid_t fp_pid; /* process id */
dev_t fp_tty; /+ major/minor of controlling tty =/ long fp_cloexec; /+ bit map for POSIX Table 6-2 FD_CLQ
int fp_fd; /+ place to save fd if rd/wr can’t finish + int fp_endpoint; /+ kernel endpoint number of this pro
- } fproc[NR_PROCS];




Aopn Mivaka Alepyaciwv Tou Muprva (1)

» I1o apxeio /usr/src/kemel/proc.h opiletal n dour) Tou mivaka Twv
Blepyaciiv (yia Tov nuprva)

struct proc {
// process’ registers saved in stack frame
struct stackframe_s p_reg;
// number of this process (for fast access)
proc_nr_t p_nr;
// system privileges structure
struct priv xp_priv;
// process is runnable only if zero
short p_rts_flags;
// flags that do suspend the process
short p_misc_flags;

Aopn Mivaka Alepyaciwv Tou Mupriva (2)

// current scheduling priority
char p_priority;

// maximum scheduling priority
char p_max_priority;

// number of scheduling ticks left
char p_ticks_left;

// quantum size in ticks

char p_quantum_size;

// memory map (T, D, S)
struct mem_map p_memmap [NR_LOCAL_SEGS];

// user/sys time in ticks
clock_t p_user_time;
clock_t p_sys_time;

Aoy Mivaka Alepyaciwv tou Muprva (3)

// pointer to next ready process

struct proc xp_nextready;

// head of list of procs wishing to send
struct proc xp_caller_g;

// link to next proc wishing to send
struct proc xp_g_link;

// pointer to passed message buffer
message *p_messbuf;

// from whom does process want to receive?
int p_getfrom_e;

// to whom does process want to send?
int p_sendto_e;

// bit map for pending kernel signals
sigset_t p_pending;

Aopn Mivaka Alepyacicv Tou Mupriva (4)

// name of the process, including \0
char p_name[P_NAME_LEN];

// endpoint number, generation-aware
int p_endpoint;

// Debug info for scheduler
int p_ready, p_found;




XpovorpoypaupaTnopos diepyaciov

» KdBe popd nou npokurnrel éva interrupt -- eival pia eukaipia va
enaveknuricel o A.L noia diepyacia dikaioUtal va XxpnoIonoifoel
Tov enekepyaotr (va evepyonoin8ei)

» To Minix 3 xpnoiporolei éva oUoTnua oupwV MOAAMAGY enNédwV

> Opitel 16 oUpés - kaBe oupd avimpocwnele! éva eninedo
npotepaidmrag

> O lepyaoieg nou eival IDLE Bpiokovial 610 xapnAdTepo eninedo

» To System Task kai 70 POASI ekTeAOUVTal OTO UPNASTEPO eninedo

> Extég and my nporepaldtnra nou opileral and my oupd,
XPNOILOMOIOUKE KAl TOV HNXAVICHS quantum

> KdBe dlepyacia SikaloUtal va xpnaihonoacel Tov enetepyaots
HOVO YIa éva CUYKEKPILEVO Xpoviké Bidotnpa — quantum

» ‘Orav oAokAnpwBei To quantum yiveral block éwg érou §avd épbei
n oepd mg

> To péyeBog Tou quantum efval SIaPopETKS ia kaBe kamyopia
Biepyaciov

Xpovonpoypapuanopdg oro Minix 3

Baoi¢eral omv
nponyouuevn
TEXVIKT)

Te kdBe oupd
yiveral ek
nepImponng
Opitel 16 oupég

©értel BIAPOPETIKO
quantum yia k&8e
Blepyaoia

Mnopoulv eUkora
va aMd&gouv

t tock . .
liverar and tov

nupriva

Ecwrepikr Aopr Muprva - Z1aBepég

» 10 apxeio /usr/src/kemnel/proc.h opilovral ol otaBepég (yia Tov
nuprva) Nou apopolV Ta BEUATA XPOVOMPOYPAUHATIOHOU

Process scheduling constants

// MUST equal minimum priority + 1
#define NR_SCHED_QUEUES 16

// highest, used for kernel tasks
#define TASK_Q 0

// default (should correspond to nice 0)
#define USER_Q 7

// lowest, only IDLE process goes here
#define IDLE_Q 15

// highest/loweste priority for user processes
#define MAX_USER_Q 0

#define MIN_USER_Q 14

Ecwrepikr Aopr Mupriva — KaBoAikég Metapantég (1)

» ITo apxeio /usr/src/kemel/proc.h opi¢ovial ol kaBoNkég
HeTaBANTEG (yIa Tov MUPrVA) Yia ToV MIVaKa TwV SIEPYACIDV Kal
kdrolol BondnTikoi nivakeg

// process table
EXTERN struct proc proc[NR_TASKS + NR_PROCS];

// pointers to process table slots
EXTERN struct proc spproc_addr [NR_TASKS+NR_PROCS

// ptrs to ready list headers
EXTERN struct proc xrdy_head[NR_SCHED_QUEUES];

// ptrs to ready list tails
EXTERN struct proc *rdy,tail[NR,SCHED,QUEUEm~



Eocwrepikr) Aopn Mupriva - KaBoAikég MeTapAnTég (3)

» I1o apxeio /usr/src/kemel/glo.h opitovial oi KaBOAKEG HeTapAnTEG
(yia Tov nuprjva)
Eival avapopég (pointers) oTov nivaka twv SiEpyaciov nou
diampei o nuprvag

/* previously
EXTERN struct

running process x/

proc *prev_ptr;

/* pointer to currently running process */
EXTERN struct proc *proc_ptr;

/+ next process to run after restart() =/
EXTERN struct proc xnext_ptr;

/* process to bill for clock ticks »/
EXTERN struct proc xbill ptr;

ANYOPIBUOG Xpovonpoypapuanopoy

O akyépiBuog eival OXeTKd aniog:
. Evionioe my oupd pe my peyalttepn npotepaidmra nou dev eivar
4deia
Enélete v diepyaaia rou eival omy apxr TG oupdag
. Evepyonoinoe mv diepyacia
Av Bev enilexBei kanola diepyacia, TéTe ekteAeite n diepyacia
IDLE
O evroniopdg g oupds / diepyaciag uhonoleital and v
ouvdpmon pick_proc
Ol cuvapTACEIG enqueue kal dequeue XPNOILOMOIoUVTAI Yia TV
enetepyacia Twv oupwv
eni TNG ouociag, uhonoiolv ‘Bacikég’ Aemoupyieg oe oupég
xpnoiponoloUv Tv cuvépTnon sched nou ano@aoilel oe noia
oupd npénel va npooteBei n Siepyacia
Opitovral oto apxeio /usr/src/kemel/proc.c

Tuvdaptnon pick_proc

PRIVATE void pick_proc() {
register struct proc xrp;
int qg;

/+ Check each of the scheduling queues for ready
for (g=0; g < NR_SCHED_QUEUES; q++) {
if ( (rp = rdy_head[qg]) != NIL_PROC) {
next_ptr = rp; /% run process ’rp’
if (priv(rp)->s_flags & BILLABLE)
bill_ptr = rp; /% bill for system t
return;

Tuvdapton sched

PRIVATE void sched(rp, queue, front)
register struct proc xrp; /* process to be schedule
int *queue; /* return: queue to use *
int *front; /* return: front or back
{
int time_left = (rp->p_ticks_left > 0);
if (! time_left) {
rp->p_ticks_left = rp->p_quantum_size;
if (rp->p_priority < (IDLE_Q-1))
rp->p_priority += 1; /+ lower priority =«
}
// if there is time left,
*queue = rp->p_priority;
+»front = time_left;

add to the front




Yuvapmon enqueue (1)

/* this process is now runnable =/
PRIVATE void enqueue (rp)

register struct proc *rp;

{

/* scheduling queue to use */
/+ add to front or back /

int qg;
int front;

#if DEBUG_SCHED_CHECK

check_runqueues ("enqueue") ;

if (rp->p_ready) kprintf ("enqueue ()
#endif

already ready|

*/

/+ Determine where to insert to process.
sched(rp, &q, &front);

Yuvdpmon enqueue (2)

“/
/x
/x
VES

/* Now add the process to the queue.

if (rdy_headl[q] NIL_PROC) {
rdy_head[q] = rdy_taillgl = rp;
rp->p_nextready = NIL_PROC;

add to emp

create a n

mark new e

}

else if (front)
rp->p_nextready =
rdy_head[q] = rp;

{ /* add to head of
rdy_head[q];

queue */

/% chain head|

/* set new qu

}

else { /+ add to tail of queue */
rdy_tail [q] ->p_nextready = rp;
rdy_tail[q] = rp;
rp->p_nextready =

/* chain taill
/% set new qu

NIL_PROC; /x mark new e

Tuvdpton enqueue (3)

«/

/* Now select the next process to run.
pick_proc();

#if DEBUG_SCHED_CHECK
rp->p_ready = 1;
check_runqueues ("enqueue") ;

#endif

}

Tuvdpton dequeue (1)

/* this process is no longer runnable */

PRIVATE void dequeue (rp)

register struct proc *rp;

{

/+ A process must be removed from the scheduling
* queues, for example, because it has blocked.
* If the currently active process is removed,

* a new process 1s picked to run by calling

* pick_proc() .

*/

register int g = rp->p_priority;
register struct proc *xxpp;
register struct proc sprev_xp;

/* queue to use
/* iterate over




Yuvapmon dequeue (2)

/* Side-effect for kernel:
* check if the task’s stack still is ok? =/
if (iskernelp(rp)) {
if (+priv(rp)->s_stack_guard != STACK_GUARD)
panic("stack overrun by task", proc_nr(rp));

#if DEBUG_SCHED_CHECK

check_runqueues ("dequeue") ;

if (! rp->p_ready) kprintf ("dequeue ()
#endif

already unr

Tuvdpmon dequeue (3)

// Now make sure that the process is not in its r
prev_xp = NIL_PROC;
for (xpp = &rdy_headlq];
*xpp != NIL_PROC;
Xpp = & (#Xpp) —>p_nextready) {
if (*xpp rp) { /+ found process to remove
*Xpp (*xpp) —>p_nextready; /* replace wi
if (rp == rdy_tail[q]) /* queue tail remo
rdy_tail[q] = prev_xp; /* set new ta
(rp == proc_ptr || rp == next_ptr) /x
pick_proc(); /* pick new process to r
break;

if

¥

prev_xp = *xpp; /x save previous in chain »/

Tuvdptnon dequeue (4)

#if DEBUG_SCHED_CHECK
rp->p_ready = 0;
check_runqueues ("dequeue") ;

#endif

}

> Mepiodikd eAéyXOUpE TV aKePAISTNTA TG MVAKING TOU NUPRVA
» ‘Orav agaipoUpe pia Slepyacia nou exTENeiTe OV NEPIOXH Tou
nupriva (kemel space)

» EdAv BpeBei npdPAnua, eivar aduvaro va 1o Slop8wooupe

TUvoyn 107 AldAeEng

Aerroupyikd LUotnua Minix
Miaxeipion MvAung
Aiaxeipion EAeUBepng Mvrhung
Yhoroinon Alaxeipiong MvAung




©¢éuara IxediaopoU / APXITEKTOVIKAG

» H diaxeipion g pvAung oro Minix 3 eival idiaitepa anir

» Aev uhonolei pnxaviopé cehidoroinong (paging)
> YAonolei évav anié nxaviopd swapping — anevepyonoinpévo
> TUYKEKPIPEVOI AOYOI YIa QUTH TNV OTPATNYIKR

. AnAOUOTEUON CUCTAUATOG — LEIWON KOBIKA
2. Ané@aon nponyoUpevwy ekdooewv

3. EuKoNia otV peTapopd o€ eVowUATwHEVA ouoThuaTa

» Av BeAjOOULE VA UAOMOINCOUPE évav unxaviopd ceNidonoinong
1 kérolov oUvBeTo unxaviopd swapping

> O BIaxwPIoPSGS TwV AETOUPYIV OTOV SIAXEIPIOT SIEpYaci®V Kal
oToV NUPHVa BIEUKOAUVE! O HEYANo BaBud

> O nuprivag aoxohefal ie BéuaTa avaBeong WVANG, SNHIoUpYiag
BlepYasIv KAN. e XaMAG erinedo
> O BiaxeIpIoTG BIepPYacIdV aoxoAelral pe My uhoroinon Tev

MNXQVIOUWV — Bev xpeldletal va kAvoupe alayég otov nupriva

Tunuara Aiepyaociwv — ©€éuara Yaoroinong (1)

» To péyeBog Tou k&Be TuAUAaTog peTpiéral oe clicks

Tunuara Alepyaciov

» O dlepyaoieg oto Minix 3 xwpiovral oe Tpia TuApaTa
1.

text - 0 KOBIKa (‘EKTENETIUO’), Bev HeTaBaMeTal

2. data - 1a dedopéva

3. stack - To stack eviohwv

» To 1ufpa stack peraBANAetal npog 1o TuAPa data kar aviiotpopa

» To apxikd péyeBog opileral and To apxeio Tou eKTENETIoU (OTNV
enkeahida)

» Me mv evioAj chmem propouUpe va JETABAAOULE TO OPXIKO
péyedog

Symbols

l ‘Stack segment grows downward
Data

Data segment grows upward
(or downward) when BRK
Text calls are made.
Header

(a)

> K&Be click eival 1024 bytes

» I10 apxeio /usr/src/include/minix/type.h opiletal n dour
mem_map rnou neplypage! 1o KABe TANa

> EiKovikry B€on Tou TUAKATOG oMy pvAun (oe clicks)

> TMpayparkr 8€on Tou THAPATOG oY PviKN (o€ clicks)
> MéyeBog TpApaTog(oe clicks)

struct mem_map {
vir_clicks mem_vir;
phys_clicks mem_phys;

/% virtual address =/
vir_clicks mem_len;

/+ physical address */
/+ length =/
i

> H ekovikr) 8€on Kai To péyeBog petplovvial e unsigned int, n
npayuarkr 8éon oe unsigned long

Tunuara Alepyaciwv — ©épara YAoroinong (2)

» H n\npogopia yia 1 8éon Tou KABe TUAUATOG Kal To uéyeBog
Bianpeital oTov NUPRVa Kal oTov SIAXEIPIoT) SIEPYACIOV
» Opiteral wg évag nivakag

> H 6éon 0 nepiéxel 1o text ()
> Heéon 1 nepiéxel 1o data (D)
» H 8éon 2 nepiéxel 1o stack (S)

Mnpogopia orov Mupriva

struct mem_map p_memmap [NR_LOCAL_SEGS];

M\npogopia crov AlaxelpioT) Alepyaciov

struct mem_map mp_seg [NR_LOCAL_SEGS];

» H otaBepd NR_LOCAL_SEGS eival 3 kai opiletal o1o apxeio
/Jusr/src/include/minix/const.h

> Eniong opiter g 3 Bonenmkés oraBepés (T, D, $)



Tunuara Alepyaciwv — MéyeBog Tunudrwv Tunuara Alepyaciwv - Mapddelypa

Address (hex)

Karé mv apxikoroinon g diepyaciag

p . . . » Ta 1pia TuApaTa G diepyaciag :
opi¢ovral Ta 3 Turjuara (uéyebog, Béon)

» i X 210K (0x34800) 1. text - péyedog 3K
Mriopei éva 1uipa va xpeiaorei 2. data - péyeBog 4K
nepioodTepo xwpo (apopd To data, 208K (0X34000) 3. stack - péyedog 2K
stack) 207K (0x33¢00)

+ Room for growth

» Kevé petay data -- stack 1K
> AoyKO yia To HeyahUTEPO HEPOG TV

N MPOYPAPATWY

t Room for growth ) o 3 > Mepiexdueva nivaka:

& Aorivoupe éva ‘kevo’ peralu data — 203K (0x32¢00)

» TuvoAkd péyeBog 10K

stack Ei. | Mpay. | Mey.
A-Program ) , . L Text | O | Oxc8 | Ox3
T Melidvoupe To kOOTOG "HETaPOPAs” TwV SO G366 Saia T 0 Toxco | o

spys(gmg TUNUATWY OE véeg BETEIG UVAUNG e

Stack Oxd0 | Ox2
HeyaNUTEPO ENEUBEPO XWPO T—T

Extéeon EvioAwv — Anuioupyia Néwv Alepyaciwov Kovad Turpara Mviung

mg;ger 7 » 10 AMNAENISPACTIKG CUCTAKATA pia Slepyacia Propei va ‘Toéxel’

ry . .
limit MONEG POpPES

> ... aviiypa®a Tou iBiou KOBIKA OtV PvApn

> M.X. XPNOIMOMOIWVIAG TNV KAAON TOU CUOTAATOG, fork

Zmv ouoia To TuRua text eival kové yia SAeg TiG diepyacieg

A ©éMoupe va evioniooupe kard Néoo pia diepyacia xpnaiuonoiel

10 i8I0 TuANG text

MINIX 3
P > AvaTpéxoupie OTo ekTeAEaIO TG Slepyaciag
> Av Bev éxouv yivel aMayég, npékenal yia aviiypago

> O&éNoupE Va EKTENECOULE [Ia VEA EVIONY
> ApXiKa xpnoiuonoloUue My KAon Tou cuoTiuarog fork /+ File identification for sharing. */

> AVIIypA@ovTal Ta THAKATA JVARNG TNG A ino_t mp_ino; // inode number of file
dev_t mp_dev; // device number of file systen

» Auécwg PETd XPNOILOMNOIoUHE TNV KARON TOU CUCTAUIATOG exec " i
time_t mp_ctime; // inode changed time

> AviIKaBioTévIal Ta TuAATa pvAung ané autd mg C




Kova Turpara MvApung - Mapadelypa EAeUBepn Mvrun — Onég Mvrung (Memory Holes)

g Before X terminates After X terminates
043000

becomes
0x3a400
013000
becomes

Virtual Physical Lengih becomes
A

0x34800 e becomes

o
proc 1) 0 oxs | o

0x34000
Vitual Physical Length Vw7 e Process 2

o6 | oo ©

s |0 Data » ‘Orav tepparilel pia diepyacia eheuBepwveral n Pvipn
(proc 1)

0 [oxcs > Xpron g KARONG Tou cuoTAUATog exit

Process 1 T ) ) ) A ) X
@ (sh:v;d\ » Avriotoixa érav dnuioupyeital pia véa diepyacia npénel va

evionicoupe éva apkeTd PEYANo eAeUBePO TUAKIA OTNV PVAKN

» Karaypdgoupe Tig eheUBepeg BEaeig UvungG - onég (holes)

Aiota Onwv MvAung — Ecwrepikég Aopég

» I10 apxeio /usr/src/include/minix/type.h opiletal n dopr) hole nou

) P‘EA ‘ e m::j neplypagel 1o KABe onn

struct hole ({

[PTols T4+~ \3|‘|"\P|5|5J‘F’|PJ“|‘\‘|> struct hole xh_next; // pointer to next entry
phys_clicks h_base; // where does the hole bd

(|;|“BJ 2\| +>|P|20\a|—|—>\;|zs|aj—|—»|»«jze|s\x| phys_clicks h_len; // how big is the hole?
Yi

Hole Starts Length Process

ane 2 (© 1o apxeio /usr/src/servers/pm/alloc.c yiveral n SIaxeipion Twv
oWV Kal UAOMOIOUVTAl Ol INXAVIOWOI Iaxeipiong TG MVAKNG
Ecwrepiké Slamnpouvral opIoHEVES PHETAPANTEG

» Imv Bewpia (AL ) peAemioape 2 unxaviopoug diampnong Twv
ONWV PVARNG - €0TW N NapAndvw KAtaoTaon Mg KvAun (a)

#define NIL_HOLE (struct hole %) 0

PRIVATE struct hole xhole_head; // head of li

» To Minix 3 xpnoiponolei pia Niota onav (Hole List) PRIVATE struct hole hole[ NR_HOLES];

» Xprion bitmap (b) fj xprion Linked List (c)




Mnxaviouoi Alaxeipion Mvrung
To apxeio /usr/src/servers/pm/alloc.c NPoc@EpPel TIG €§AG CUVAPTHOEIG:
alloc_mem — Aéopeucn PVARING OUYKEKPIEVOU PeyéBoug
. free_mem -- Anodéopeucn pvipng
init_mem - ApxiKoroinon PVAKNG Kard Ty ekkivnon Tou
BlaxeipioTr dlepyaciov

PUBLIC phys_clicks alloc_mem(phys_clicks clicks);

PUBLIC void free_mem(base, clicks);
phys_clicks base; // base address of block to fre
phys_clicks clicks; // number of clicks to free

PUBLIC void mem_init (chunks, free);
struct memory xchunks; // list of free memory chunk
phys_clicks *free; // memory size 51_1mmarle-5l

AvdaBeon Mvrung

» H avdBeon pvAung eival anir — XpnoILOMOIETAl ANOKAEIOTIKA TIG
KAACEIG TOu OUCTANATOG fork Kal exec
» H pvripn nou éxer avareBei dev UNopei va HeyaAoel/IKpUvel
kard mv didpkeia {wng Mg diepyaciag
Edv npdkeiral yia pia dlepyacia nou “poipdleral’ 1o Tuiua text e
kanola GMn, 161€ N avaBeon PvAUNG viveral évo yia Ta TuApara
data kai stack
H ouvépmon alloc_mem avarpéxel Tnv Niota onwv éwg étou Bpel
TNV NPWTN €YYPAPr) Mou eival apkeTd peydin yia va “xwpéoel’ 1o
MEYEBOG TNG UVAWNG Mou BEAOUPE va avaBéooupe
Av Bev BpeBei kapia eyypagr| (QPKETA HeyaAn) 1éte
> AV eival evepyonoiNuéVog o UNXaviopds swapping -- npoonadei
va kdvel swap out kdnola dlepyacia kai enavarappdver Ty
avatAon éwg éTou BpeBei Lia apketd peydin onr
> Av ev pnopei va BpeBel (cuvexdlevos) eAeUBepog xbpog Téte
eniorpépel NO_MEM

AvdBeon Mvrung - Zuvdapton alloc_mem (1)

PUBLIC phys_clicks alloc_mem(clicks)
phys_clicks clicks; // amount of memory requested
{
register struct hole xhp, *prev_ptr;
phys_clicks old_base;
do {
// try to allocate a block of memory
// by searching the list of holes
// if found, return a pointer to the block
while (swap_out());
/% try to swap some other process out
*» (if swaping is enabled) «/
return (NO_MEM) ;

AvdaBeon Mvrung - Luvdptnon alloc_mem (2)

prev_ptr = NIL_HOLE;
hp = hole_head;
while (hp != NIL_HOLE && hp->h_base<swap_base) {
if (hp->h_len >= clicks) {
/+ We found a hole that is big enough.
* Use it.
* Return the start address of the
» acquired block. =/
return (old_base);

// Nothing found, continue to next hole
prev_ptr = hp;
hp = hp->h_next;



AvdBeon Mvrung - Zuvdpmon alloc_mem (3)

// We found a hole that is big enough. Use it.

old_base = hp->h_base; // remember where it started

hp->h_base += clicks; // bite a piece off
hp->h_len -= clicks; // ditto

// Remember new high watermark of used memory
if (hp->h_base > high_watermark)
high_watermark = hp->h_base;

// Delete the hole if used up completely
if (hp->h_len == 0) del_slot (prev_ptr, hp);

// Return the start address of the acquired block

return (old_base);

AneieuBépwon Mvnung - Bonénrikr Luvapton del_slot

PRIVATE void del_slot (prev_ptr, hp)
register struct hole sprev_ptr; // hole entry ahead
register struct hole xhp; // hole entry to be remov|
{
/+ Remove an entry from the hole list.
« request to allocate memory removes a hole
* in its entirety */
if (hp == hole_head) hole_head = hp->h_next;
else prev_ptr->h_next = hp->h_next;

hp->h_next = free_slots;
hp->h_base hp->h_len = 0;
free_slots hp;

AneleuBépwon Mvrung

» H aneheuBépwon pvrung eival eniong anir
» Xpnoiponoeital and v KAoN Tou CUoTAATOG exit
» ‘Orav eival evEPYOnoINUEVOG O PNXAVIOHOG swapping
» MpoonaBei va evronicel kAroia undpxouca orr nou eival *dinka’
oMy BECN PVAKNG Mou MPOKerTal va aneieuBepwBei
> Luyx@veuon TG Béong WvAUNG pe my undpxouca o
> ANIOG eI0dyel hia véa eyypagr oty Niota onwv Je v 8éon
MVARNG Mou aneAeuBepwenke
» O nivakag Twv onwV €xel CUYKEKPINEVO PéyeBog
» To péyeBog opiletal and My oraBepd _NR_HOLES opiletal oe
(2*_NR_PROCS+4) - apxeio /usr/src/include/minix/sys_config.h
> Av kal eival ikavorioinTika peydhog (yia Tig anamoelg 1ou Minix 3) —
Hnopei va yepioel
> Ie aum My nepintwon npokurrel éva kermel panic

AneheuBépwon MvAung - fuvdptnon free_mem (1)

PUBLIC void free_mem(base, clicks)

phys_clicks base; // base address of block to fre
phys_clicks clicks; // number of clicks to free

{

register struct hole xhp, *new_ptr, sprev_ptr;
if (clicks == 0) return;

if ( (new_ptr = free_slots) == NIL_HOLE)
panic(__FILE_ ,"hole table full", NO_NUM);

new_ptr->h_base = base;
new_ptr->h_len = clicks;
free_slots = new_ptr->h_next;
hp = hole_head;




AneAeuBépwon Mvnung - Zuvdpmon free_mem (2)

If this block’s address is numerically
less than the lowest hole currently

or if no holes are currently
available, put this hole on the front
of the hole list.

available,

(hp == NIL_HOLE || base <= hp->h_base) {
// Block to be freed goes on front of the hole
new_ptr->h_next = hp;
hole_head = new_ptr;
merge (new_ptr) ;
return;

AneieuBépwon Mvnung - Zuvdpmon free_mem (3)

// Block to be returned does not go on

// front of hole list

prev_ptr = NIL_HOLE;

while (hp != NIL_HOLE && base > hp->h_base) {
prev_ptr = hp;
hp = hp->h_next;

// We found where it goes.

// Insert block after ’prev_ptr’
new_ptr->h_next = prev_ptr->h_next;
prev_ptr->h_next = new_ptr;

merge (prev_ptr) ;

AneAeuBépwon Mvrung - BonBnrikr Zuvapton merge (1)

PRIVATE void merge (hp)
register struct hole xhp;
{

/* hole to merge with

// Check for contiguous holes and merge any found
register struct hole #next_ptr;
// "hp’ points to the last hole, merging impossib
if ( (next_ptr = hp->h_next) == NIL_HOLE) return;
if (hp->h_base+hp->h_len==next_ptr->h_base) {
/+ first one gets second one’s mem x/
hp->h_len += next_ptr->h_len;
del_slot (hp, next_ptr);
} else {

hp = next_ptr;

AneleuBépwon Mvrung - BonBnriki Luvaptnon merge (2)

/* If 'hp’ now points to the last hole,
« return; otherwise, try to absorb its
* successor into it.

*/

if ( (next_ptr =

return;

hp->h_next) NIL_HOLE)

if (hp->h_base+hp->h_len==next_ptr->h_base) {
hp->h_len += next_ptr->h_len;

del_slot (hp, next_ptr);
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