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o WRRARARE R G09iR R E B LA
o F & ucore WMALIBAE BIESL, VAR 4 ¥Round—Robin 8 Z H ik
s XTAERBAELFEIN—/(Stride Scheduling) A E H ik kb f 69AEH k

2 FHBAR

KA TART RPN TR, TER P SETEANH#AL, 22 BaT ik, RAGHEEREZIR
HMEMFIFOAE %, ARER, T 2R #KZucore®WALPREBEE, AALATRELY
Round-Robin (RR) HAE H ik, KBS FRRAKEHKEIN, TMARStride Schedul ingi E H ik,
2.1 %3
%30: AECAHAER
A SFIRI T 301/2/3/4/5, 5 FeARM A 52 502/3/4/569 KRADIA N K52 50 op RAL & A “LAB1” / “LAB2”
/ “LAB3” / “LAB4” / “LABS” &9z BAB R 35 H AR BmIFAT., EF: AT RBEFHMIT abbty
MK AR, TSSO EREIR1/2/3/4/50 R #iT3k—F Bt

#4351 4 MRound RobinA & H & (RE2%D)
TR 0E, EUKFE—T (T Akdi FF35F AL AR) ASA T R E) lab5A4 45 3] 02 s 5 &9
5760 1ab62 189 K A, 447 T Af|ab6sk ARRIBE I ik 6 M ST 4L, . fTmake grade, X 313K
AR izid it . {2 iTpriority. c iz ko

% 32 FAStride SchedulingiBEH % (&%)

B E EIFRRIAE 2695, PP Fldefault_sched stride c& Zdefault_sched.c. R/EHIE
KA A )G 8 AL Stride B A9A X #E, TAStride B H XK,

G 69 I LAS IR T Strideifl BB k69 KARFER , iX 2 hStrideif]l B H ka9 — A0 X 89
A (EATR L Loy b &R R 4R o

e http://wwwagss. informatik.uni—kl.de/Projekte/Squirrel/stride/node3. html

* http://citeseerx. ist. psu. edu/viewdoc/summary?doi=10. 1. 1. 138. 3502&rank=1

e LYTGOOGLE  “Stride Scheduling” k& 348X %4

WAT: make grade o 4o RFT R0 8 RAZL AN AR hok, WAKEH, 4R A Rpriority. cit
3, FTHAT make run-priority 4 R ERIFKXC. KEMATERTER K. (UERABE
gemu-1.0.1) .

¥ 4% 3] Challenge: £ ALinuxé§CFSIAEH &

frucore M B BAER T LI TLinuxa9CFSIAE H ik, =T W48 xLinux N 4% P 4 & &4 W _EF 4,
o T #ECFSaYta T, ARG KRB LI Aucored

2.2 I B 4B,

F—— boot
F—— kern
| —— debug
| F—— driver
I F— fs

| F—— init

| F—— libs
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F—— process
|

|

|

|

L—— switch. S
—— schedule
| —— default_sched. ¢
| F—— default_sched. h
| F—— default_sched stride c
| F—— sched. ¢
| L—— sched. h
I— syscal |
F—— syscall.c

|
| L—— syscall.h

AR A, RIS TR I e LR A GNP, RS LA e LR R &R0
To EZEFNH1T:

B B T

* libs/skew heap.h: #RMETERKGKAENTIHELH, ARXARERRETHERELEN T B

OB

* kern/process/proc. [ch]: proc. h¥ ¥ J& T proc_struct#y¥k, M TRRA=strideif & H k.

proc.c'P £ I, T labb_set priority, A TiXEH#HAZIMH LA,

* kern/schedule/{sched. h, sched.c}: & X 7 ucore 89IAFE BIEL, LFatEtmxaid #ELE

A (LIHEREBNE O FBTIAPLEH), Fo BLARGYZ TR ALH]

* kern/schedule/{default_sched. h,default_sched.c}: E4K&9 round-robin H ik, &A%

Kb RE T RAER.

* kern/schedule/default_sched_stride c: Stride Schedul ingi@ /& 2894 KAER, ANk %

P REEZRALTHZT QP URA—ATELY Stride AES,

* kern/syscal l/syscall. [ch]: 3&/40 T sys gettimeZ 4AM, 1&TH P #A2RIY AT 4744,

¥/ T sys_labb_set priorityZ AAA, BT H P ot42i% B A2 MK AR (Ypriority.cHl)

e user/{matrix.c,priority.c,. . . }: ARG —NXF PFALR, WXAZE G BN,

user B X TESERMRTEIRER, ETRF BIAEF, B EEX LN XAZH, AT X

A2 04T R, 2T 34T,

BRI A, QTR P AL, LN EHEIT, X b RLEITFIFOREE R % . T8 [ 5%
> A T 8 kern/schedule/sched.c # schedule FH# a9 LMK T MAFIFORE %%, 5LIEA AL,
F IS fucoret B B A 34T T & LB 49157k, ¥ /Fkern/schedule/sched.c R EIPAZ BELE,
TEERBEARGG PR,

RWZ I, FHRPRFRT idlet A2 A . Yopul A HAZT UAMATHIZE, RAR Z T L
YE? BEI B M scheduler S 3LF , ucore M Az AW a9k i SEAE i, A B K2 % — A runnablek &89
process, A M FIMAITC. WK AH, B RAXAFAZT APSTHIAZ, ©AITA cpu B A A
RtAEN, UK idlet B Ay, EEXFWGZTIMKZEREZRIRA, RAAETCKEARA
FAr idle AR REGMARALET —A&£, M, $AERBILEKRE 20, schedule HH A F L2
PeE B AR, AR AR R FEW W LA A B ISR PTAEILR RIS, ucore 2T — A%
Ik 69 3t 4% (kern/process/proc. ¢ P &9 idleproc) A cpu ZIRNFE idle #A4L, XN/ B H—
NI ARE T T REEAAL P69 5% I
3 RBEEFRABEALITEER
31 HE B REEIR
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BEAEGRZREZGEY, THER AP —ANAm T 208, R T A T 05 F 4698 E A,
7 ucore W, timer WUB(irq0) LRMERAARETA— @GN FH, BERREEEHL
A 0GR B e it i Az (AT H AR ] o B 2 1] G B A [ i A — /> BFTE R, timer splice) o
AFHent ) s, B4 R A A LR L T o) R 6 F 4, R TR KR8 F i feeEg
Wl EHEAITA PR R AR, BERA T AN AR FH, RS R F B R R0 LT
CAVAS R A 3E R F Fe Ao By 200 B
* sched.h, sched.c X T A XtimertI & APt kE R/EH timer R%5, AP I HEIE:
e typedef struct {-----* } timer_ t: LT timer t @9 ALH, HTULH sched.h P
f9timer_initd &t 2 T A045 40,
* void timer_init(timer t *timer, struct proc_struct *proc, int expires): XI¥
it #4514k, iEE A expires BIAl K Z & "B proc A%,
* voidadd timer (timer t *timer): & & L f IENwIELTEE timer t, ZIHITRAE I
A EAEE, FHEF 2R B2 E runnable (G B S AT AL AFHFERE),
e voiddel timer (timer_t *time): ™ALEM%L (REZFHIRE) X —MtE, it %
BPOH G TNt F it & B 342,
* voidrun_timer_list(void): I LATRZALANNE R, WIS AERERZRAETENG T
B3, REPTH Iz FOTHE, FREC. 234 LR AR S P R4 R .
£ ucore ¥, HELRERNBAEREHLIESLF,

—A~ timer_t BRAAPHEERT UL LT
1. timer_t XNz H A E s, Fi@iL add _ timerm NR A E LI &P
2. RGEBE#HAMEI, BB run_timer_list XAIiZ timer tF| I,
3. run_timer_list ZAMN BAHAZRS, FRARATHEINEPHAERZtiner_t. KR¥ERKKE
BHRE LR B ARG RD, BERERNFZFARE 264 (BB i3S AR ES G — A3
), Rz T REMMIIF AL ucore PRIEIAN Tk, BT RNEERAR S E—RALELE
W B 5 AT B R 69 Rk, BPNE R AT B A1) &G .
3.2 #ARSE
R FERY, HAEGKREZNERE A AN AHFWERAL, £ ucore ¥, runnablehy
HAESHAEBITAIN P, BAFEZTOL, EBEKRFEIF, ucorex X 9 3t 42 42 4] 3k struct
proc_struct @2 7 ¥hstate, Bl THE#AAZWZITIRE, Mmrunningferunnablet: F B — A~k % (state)
{& (PROC_RUNNABLE) . T~[E] Z 4t £ T & Frunning s 69 342 R &3 R BATIAF) b o BEAZ 69 IE 7 4 4 B
4
s HAE A LA cpu MIEHRFE sys fork BIREMEIE, LA ZAFEHE T —ASAER &K
HZJE, AN uninitd (£ proc.c P alloc_proc) .
s YHMPETATRMENZE, Z#EAEH Hrunnables,
o LR KK RN, HIAK B sched class HRABEZITITrqtd ) B kP — N HAELR TG B 1%
WIZAIT, B4 Frunnable S a9t A2 4 8 runningdk s, A & JHCPUMAT .
s running X WALl twaitE A LA A E, 3k Asleepings,
* sleeping? 69342 #kwakeup T s runnab | e 7 69 342 ,
s running S M HEAE £ 5 exit TR zombied, ARG W H X HAE T R E TR KRB B,
F S AZ 09 3 AZ 42 %) 32 A% A unused,
* PP Mrunnables TR AR S G HAZA B HIBITINT], RZ, BRANENBITAI]F,

3.3 HARFEFER

331 AR E &
WEAREARILT 3+ CPU T iRyde b o T H P #AER S, & TA T~ 4, T ARLE 4787 A
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Pt AR PAT, HEIRME R AN, AdmS T R R AR ISR, E3RAE R AT UARIE ARG L
(tbdm A PR RFCLRAZT) 2B LA FPRAEHRIT. IKRATHPFHEAGTH & ®
(preemptive), {24n R I8 ucore ##AF & KA A RA —NHHRG N REAZRZ AN NEEAZNES,

ucore £ HHMETIH Ea9R? HL % ucore REIITEART I &8 (non—preemptive), BPEIRIT “4E

&7 NEARAE, CPU=H M T H R4 #]8. KB ERERE, TALMAEILT ucore AAZIATHS A

T i &0y, HUATIUA “E=” LRI
1. #TRFEFHEE, imF—AME5E. 81 (lab7 FRFmHyH7);

2. #HITBmEFEEFHRNOFTIRE, B TFHFTROFEFT KK, ucore 218 F shcedule ik HE Azt
4 AL WAT o
XU F UL RA RS T LAt EGENTR (UTHRA L) LEFRHL, LEEER

HT&, ATFREFH KT CPU 8948414, 4o RAB R 7 St AZAEAT 42 B AR 5T A% N AZ 4T B 305

CPU = #I A 89 I, X/ NAZ P 35F CPU I HI A HATHLE R “B2” mAZE “HE&” 89, Rigk

MABESTZEATH ERGF R, RMNEF—TFRRAGKRD, TRAAELTILARTHART

shedule 3L :

%) —: AR AL E BHH schedule 4942 F F= )

oD 12 & 5.

1 proc. c: :do_exit B P EAZRATE R, T F535F OPU 4= 5] 40,

2 proc.c::do_wait AP ERAEEHETFHAZLE R, T FHHKF CPU = H Ko

3 proc.c::init_main 1. initproc NAZERALESFA R potfEad £, R %

H AR, FEEFNRF CPU 414
2. initproc W& BREMA A PF#AELERE, ik
kswapd MAZZALIAT 10 4k, AFEEAZT IR A GEHKR

4 proc.c::cpu_idle idleproc A& TEARZFSFAL T LE AWM
AL REAL, do R A 78 F schedule &

5 sync. h: : lock BB AP, B AEFR S, N E3H%F CPU
FEHI AL

6 trap.c::trap do B AL ATSAL A ] P AMATET &, ALY aTstAEEH e
% R %% need_resched X EH 1, N Y aT XRAL L F
CPU #=#1 A%

Franpgtr Lz E, $1. 2. SR MTEZERATEHTRREMTR—F LRI HL, #4E22
B, HRERIKTRE QIR EZHAFA CPU. % 3. 4 &y ITz L& 4%k, initproc WA
FEHER P AL R MMAT schedule Fi3k; idle B AL LA #AL TFHRESH T HIT, —2FH
THESWHAZ, CHWAIT schedule FF T BtAZ B E . XEZ AR FH 6 o9z B b & 47k

if (lin_kernel) {

if (current—>need resched) {
schedule() ;
1

}

REEAATRASHBRAER P SWATE “H&” FRARA P RBELERFRAET P, BSarstfess
#Hm R L= need_resched A 1 (R T=FZFET) 0, + 44T shedule ik, XFFIREARRLT
SR P ARG T4 S, W RIEA FH AT if 58, ARART AR AERDE T &, 124
REjeiX—4T if 1886 28, KANARFREIS ucore PAIFTA & BT w09 B Fi7 944, A%k
FriB % race condition L%, iXAf ucore ASEILE R E MY,

332 #AEPIAR

#AZE FHFscheduleit F T T — NI & ACPUMAT Ay st A2 )5, FA A atAZ 4%, M mibdradst

FEIFUARAT . BT F VI Fo LI MR, RO AN HAAREF LT XA TP ikin, A%
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AP HELH5AEBIELILIT, T ucore P HIHAT I IRIVARIER G Y FoiE A AR 69
KR BREABANR PS4, AFHiTaEmikegdEd, ARG T BT

AEERITERFZAG R PR, HILT —A trap Wl =M% F £ i), X AN
A NEAZAG R P S B AES (G2 0)), FEKRAEFHAZAGtrapframe; HABSKHEF
Wit K I E Bt AT A2 03 0F, ucore% il it schedule L #H T — A & FICPUAT @ 3E42 (BpaEAR
B) , 5’)'1)\’5/\iﬁ)?]proc runik £, proc_ ruml,v*ix;" 8 Fswitch_tob 3k, 2| st42BoY N4 S (5T
i (2)) , WEHAIBE— Rk A RNES WM, Hildiretdssd, RAKIITHE XL HAZBW A F =19
(FA2 ),

LAMEBH T EMBRRARAETHZE (E42@)), SREAEBY A F AWk ABE, FFHEKELF
#AZBAtrapframe; B NS AL P ot A INE L3 /T AR int, BPE £0ie 2| 42A, ucoreB X
iR B HAZAGTAL(B)), 2IATHAZAL—RAAZIAR schedule (BAKLEIRIZE] switch_to of
) HEAE BT — TR, i;ﬁﬁﬁ’yé’rﬁki\zEELﬁiAﬁ’J—l’———b\“PLﬁﬁtﬂiiﬁﬁ“{’o Re HatAE A
g P BT AL 3R R EE A IR, AT A R R A FEAZAGY A P KL (G242 (6)) » XF AL PR A HARALGY
IF, Jﬁ’ﬁ«r_%ﬂ 18] 69 K ARIRAL

BE BRI

a)m%k%ﬂ%ﬁ&ﬁ%ﬁ% , AL R MR EFAEHAT? ERiE 5P B RIEASIE A B —epu
E3AT, 2R CERH 57]"‘/\ HAEALEPITT, BEHOFTRLETETRE T,
b) ANBEH —ANMEFTATE, &FEHTHRLRE? AT FRWRERANER, TUAHL,
NAJe o — AR P A2 342, R IR LRI BEAZZ B0 0F 69 W AR S 3 8)3% A P #4209 A K
A0yidAE, mAZ A PFHALER P ASWRIEAND %2 forkret,

34 RAERERFARLE

3.4.1 &+ %

FAT—ANHAZA B R, BURE BRI KR B RIELEM? B F KD — A LA
ﬁgﬁ%%%%iﬁ*A%%gﬁk$muwgﬁoﬁw&MTm%% pAZz AR, TTHANRF] (R
mEEER) . XA, L EZH. K- FRRELS T K.

E#RET A, %%ﬁ%kﬁ’A%%&ﬁ,%TMM%?%ﬁ%&ﬁi%ﬁ%ﬁﬁ%%?ﬁﬁ&
—NHREPAT. FEEE, XL “BAHF7 fo 7 AAHNRE, RBFRAEELSTHE—A “HET B
HAZ, ‘B BREBAARGHAEES . FIFRI AL TEHENHARLAHTEMNRRE (b
WA AT T) BEESm AR AELE L ACPURST, XA ETHANIIARLEHAZELS T, AR
&tﬁtﬁ)ﬁki’ﬁﬂf'9&#&9%éﬁ,_/‘?21iix4? Bt AT E AP R EAR LR AR S A BTl tAR
Bh X=ANBRMEETHAERGERESE.

FERAZGPAT AL, ARG FHF AR THRZORTH R RS0 AE ATV ETLZR £,
XA B & KA B A 69 R HE e & AP F 09 K AR T ME T AL, bbﬁﬂkﬂ“%%‘j‘ﬁ/}:\f 5 F51R e at e
AR, RTEASORAEALGE R AR Y F. ZRFARESTRGEFLE 2RI L#AZHE
Bomih | AR TindF B A E G HAZIAT . PTVAEAY AR T ALY T DUREAS Ak T R L 5 #E%Q’J—‘/\f 18-
BAE: timer Bt B F 4R iR AE, R ARBRBHRFHFOTAEY, AR TRRAELREZEF RS
BEAZ TR BAR K A9 B AR (Pldw B ACR9 S ) 1 | ARG R RF) | JF T AL F B bR 0 X eI (it
o AR R KO A R EHE R s st £ %) |, FFRATRFEOARZFINGHAL S BICPUE T, X4
A B TR 35 69 SEAZ R B PR B AR 1R
3.4.2 ¥ IELEH

EEBERZA, HFE2ATHR—TRHESERNE ZORBLEM.
. :ﬁ R RGP, AR R KA (RARAE ucore F, MAX_PROCESS f&:v). #& ucore ¥,
A %5l N run—queue (& ARrq, BPEFTIAD]) #9BEA, @ id4d &k &M F AL,
é]ﬂ:E]FJ'] ucore iX+tiZfT A% CPUL, HANRAFT N2 EHWBITING], AREEZRZAAL
%%Lﬁo
e BT BT AWM XN ITHALE., BEAWE—NT LA —Alist entry t, FA



RSN R RERSIRESER 2012 HF

list_entry t X 3 & %] T struct proc_struct *, X H W e94t3k Ri8:TFE le2proc k7T A&
BAKKGR, &A@ &£ struct proc_struct A —A" run_link # list_entry t, &
T VAR i A= 2 KBS E AN run_list#) struct proc_struct. BP #tAZZEMA54T proc
= le2proc (&% 71 & 454F, run_link).
s ATPRIEAEEED B R, ucore HEMERZ L ThTHED, ZEFY, LFLFRRE
TN HHEAEH . BRI ESAEE BOERLAFANE,

1 struct sched class {

2/ RABNETF

3 const char *name;

4 /) mEERIEITIAS

5 void (kinit) (struct run_queue *rq);

6 // A2 p AT rq

7 void (*enqueue) (struct run_queue *rq, struct proc_struct *p);
8 // ¥#tA p AIKF] rq F MK

9 void (*dequeue) (struct run_queue *rq, struct proc_struct *p);
10 // B8 B4TRF] T —ATATehsfE

11  struct proc_struct* (¥pick_next) (struct run_queue *rq);

12 // timetick 4t32&H3#

13  void (¥proc_tick) (struct run_queue* rq, struct proc_struct* p);
14 };

e MO, proc.h W& struct proc_struct PHITE T —RIFE AKX L.
1 struct proc_struct {

2 /...

3 // 72&%37%%:%%7}'%] ., Rty H’]&’FLZ]‘)J(

4 volatile bool need_resched;

5 /) ZHAAWRAREEEREN, ZEMAIGEEART BTN FE
6 list_entry_t run_link;

7 /) m#AER L GETE A, RS AaT# AR A &

8 int time_slice;

9 // round-robin BEEH TR AT AR

10 // R AKRAERI| T AT E, LA LABS 1% A

11 skew_heap_entry t labé_run_pool;

12 // B AROIRBER AR, XL LAB6 1£ A

13 uint32_t lab6 priority;

14 // HAZRGIRE FdtE, L& LAB6 £ A

15 uint32_t lab6_stride;

16 };

SR FIe ﬁnﬁv%Tﬁf’F default_sched.c W &952 IRRA B H ko9 k%, iz AP, 1RT
M%‘ﬁ‘ Jlucore .44 RR HAEH XA EIFT —A %4 RR_sched_class #9178 K f& £,
T HAELEM struct run_queue KHEE T EE run_queue (GEFTIAD]). ©HEBLEMT
struct run_queue {
[/ EBATINGGY7E B4, ST UAAAE AT KA
list_entry t run_list;
[/ RIS R ALK B, RAE LAB6 F1E
skew_heap_entry_t *labé_run_pool;
/7R T NI EG AR E A
unsigned int proc_num;
/I BAEAE L A GRS iR R
int max_time_slice;
0 };

= 0 0O NO O~ WN—

7 ucore FEZE W ZITPAP|GAEER B AT VAR 3AE, Bk, RAKSEHA runnabledy 42
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T A B NIZATINT] . HATEAZBATHHAEF RN LEZITAINF, X—REFEREE,
3.4.3 AR AHIM KR KA HH

BARBALEA RS TR AT B ERIEE 7, BRI m R & /NN RALAG 5
EIMEP RBRT /KA EA X HF: wakup_proc. shedule. run timer list. 4= &RAVAE%
b AR E AR B F ARG BEARAE E ALK, AT LINA ucore FIT —NE5REHEER
RO BAELR

wakeup_proc HE LR TR T — AL HAZRN B AL HAZLAND]| P89 T, ARTAR T —A
1 E £ 0 K $ sched_class_enqueue, X% 1F wakeup_proc #95% .5 BLARKIEE H A LK. schedule
BHETRT HRBAERARAE I X FH LY AT %5 5 A CPU AT 6913 /T A2 N B3 44
FHAZRI P, AALERAZNI|PRF A “SE7 G A2, oA “5E” g AL NA L HAE
PPk, @A R =A8K R4 2 L3 sched class_enqueue. sched class pick next.
sched_class_enqueue RK{E/FAZMEX=MHFHEEKRGAZLE ALK, run_timer_list HEAFK
timer YR A IAZ P AR R, Am T R KRR BRI EITE G timer B FA R AR, AEAX
A2 649 SEAZ 8 E AR = 69 & MR, 18 1T 8 R A Z K4 0 K HL sched _class_proc_tick 1% /FbiR4F 5 B4R
ﬂﬂlg_;$/iifiAﬂé

REBRT—RIVARELE R

® sched_class_enqueue

® sched_class_dequeue
® sched class_pick_next
® sched class_proc_tick

EAANBHAFE L FE AP ELT sched_class #4822 M) 6945 2 I8 B F k52 IL69 4 AN 45404
o RRZAFGPE KRG, 4o RAM T ZRIL— GBI &, M&M%%ifo%ﬁ%ﬁ
I E R R, —AHEFARINGAREMIARAITT, RO EEHRTILAELELEED
Ao
344RRBEH XL

RR 7% Jik 49982 240 RAEFTA runnable 2 #9#EAZ S I 463742 I CPU BY 1. RR A B 44 %
AT runnable BHAZE9 A FiE TP, BATHALRIET M A AR 6, AKEBH Y ATsAE 2 E BB /TN
PGB, B KA A AT o RR LIk MR 4 P A 40 R A5 My Lt B — AT
mEEk, RAWRT —ARREE, RPAELKLEHAZNRI| PR KIATHE R . m LAEFIZH 3R
proc_struct 3w T — A i X F time_slice, FARITLRKRHAZ G AT TEITH A K., EAHT
RR A EH AT B BT HARG BT TR K. £AFA timer BB a9iTiE, RIEZASBMY
AT AT AL time_slice, % time_slice % OB, FLvhA X AMALET T —HsH GEAM A
BAR A HAZE I B ), BB e OPU b4 bR AZHAT, TRBM R A E B AAEH D rq a9
MFE, & B2 60n B st g DI m i %8 KM B max_time slice {i, &KBEHEM rq
A EAZ Sk Bl — AN ) AR AT . T @ R AT — T LA A H H 0 K A

RR_enqueue 4953 52 A 4n T £ A7 Hpja%ﬁﬁléﬁkﬁl“}-’;%]i}’i?}gé‘]‘j{(}\ilj rq | KR, Hin
HAZIE R A A 0, MNERELCEERN rq AR L E max_time_slice. XK Fho R#tALE L AT
BIATHE R CZ2AR, E253T—RANREBTE, j L B T — £ ]

static void

RR_enqueue (struct run_queue *rqg, struct proc_struct *proc) {
assert(list_empty (& (proc=>run_link)));
list_add_before(&(rg=>run_list), &(proc=>run_link));

if (proc=>time_slice == 0 || proc—>time_slice > rg-Dmax_time_slice) |
proc—>time_slice = rg->max_time_slice;

}

proc—>rq = rq;

rg—>proc_num ++;
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RR pick next 89 B3 E M4 FEZ T, BPRIGLEHAZND] rq PHRKIRIITLE, FlNF]T
&4 3 AT IR ) B A5 4t

static struct proc_struct *
FCFS_pick_next(struct run_queue *rq) {
list_entry t *le = list_next(&(rg=>run_list));
if (le != &(rg=>run_list)) {
return le2proc(le, run_link);
}
return NULL;

RR_dequeue #9 H 3 L I T 2. BPieit 4 StA2 AP rq 89 A2 4= ) 3k 35 4 09 A2 L& MR,
F e & TR 4 3 AR N 3009 proc_num B —,

static void

FCFS_dequeue (struct run_queue *rq, struct proc_struct *proc) {
assert(!list_empty (& (proc=>run_link)) && proc=>rq == rq);
list_del_init(&(proc=>run_link));
rg—->proc_num ——;

RR proc_tick 893 LM An T R T T. BPER timer 2|0 &, trap HEF4 428 A Bk
L ATHATHAZAE ] A time_slice M —o 42 time_slice B FE, WXEIRIHERI LT E
need_resched #RiR A 1, XM AT — R P KEHIT trap HHH, 2 T LHATHELERR T E
need_resched /R 4 1 m#MAT schedule F3L, MAMmIE L ATHATHALR DAL NG| K E, ™ML A
P Sk B A2 #E 48 A B B S ARt ) R A8 AR AN L Lk AT AT

static void
RR proc_tick(struct run_queue *rq, struct proc_struct *proc) {
if (proc=>time slice > 0) |
proc—>time_slice -——;
}
if (proc=>time slice == 0) {
proc—>need_resched = 1;
}
}

3.5 Stride Scheduling
351 B A%

[®RT) FERESHI 2 PREGRL, EMEAERFTARNAR,

# % round-robin AZ %, ﬁ-ﬁiuﬁffﬁ&ﬁi’%‘ﬁ%/\ﬁ}ﬂT—ﬁ-’bﬂ/ﬁé’? CPU BB FRaIHFIT, BT
FHEALIFE GG CPU WA iz A8 09, B ARERMNALIAL RS 2HREAHNENEALHES
iﬂﬁWUmﬁoﬁu&Mﬁmm%kﬁ%mmm%ﬁﬁ%,W&MﬁT b AP B A AR AT B 6 B )
TR GGG B REL KX R, Stride HAEAL TR EG—NRARAFFHLGHE, RT
B2 5 TSRS, CLA 4T 694§ &

o iEME: do RNV ATHT A 209, T VAUERR Stride Schedul ing *t#tA4% 8918 B R E b T HAL

%%,

M EAREEANBEHGFLT, ENRAZEIRERT et TN, ZHEEOEKK

R AE JE T

1. A&/ runnable 893 A2IXE —ANLATKRS stride, A TZARLATORAER, FIhE
X A3t 6 pass 1A, R LA BEG, stride & EHiT69 B mfh,

2. HREERAZN, KLAT runnable K69 AZPEE stride = DSHAZAE,

3. NTFHRGFAEELGHAZP, FxF 289 stride m LR 3T 895 K pass (R H3#A289MK A
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XA o

4, A—HEBRWENEZE, 98 2. 5%, FTHEE LA stride T 3EAE,

o A

P. pass =BigStride / P.priority
HF Popriority A T#AZNKER (KT 1), W BigStride &R F7—/ s L8 K% %, W
R BT AN RAR LB B R S AR R R B, R AR A AR Bk, A X ARG 5T

AR ESFRATETH. FizBAER M A E ucore #9iAE 2

T

e init:

- MBI E LN E (WRANIE).
- WG ATBT RN AN TR B (e FRRIF . H A —HF, WsiLh —A

AR E)

* enqueue

=T LAIEHA,

BAERFR, WERKALSED LR

- 45N BE NIEATIAD 69 3EAE prociystride/® i,
- B proctEAMNEATII P £ (& XEZHRERKXELNT]RI).

* dequeue

- MRIBATIAD] P MR AE R B LA .

* pick next

- BEREANEITD), BERE PstridefdRk G932 AL,

- R RIAZYstridefd, BF
pass = BIG_STRIDE / P—>priority;

* proc tick:

- BB HAZLL AR FER . e REE R AT, RiZEARE A

A8 R ARITR G| A2 BAL b B,

-  —/“ process } % VAELIEST rq.max_time_sliceANEIE] F
BRRFEINR, A—NEZEENHT: stride BB R P, AZATWELLE KMNHAX

P->stride += pass.

LEABY

AAJE stride OHAATLHE, mX/MALZEERTEE Gy, £ stride Bt vlE, AT stride
BPLECT Re 2 AR e BRI G AT A 2 AN EAE A A= B, stride BIER M 16 42 LA F AT
A.stride (SEFRfE) | A.stride (H1ig{l) | A.pass ( = ?ﬁ;frli? )
65534 65534 100
B.stride (S:P5{E) | B.stride (ELifE) | B.pass ( = Sfﬁfﬁf}f )
65535 65535 50

Flke BATRFIP L E T (BRIR G ATEAT A #AZ L 2 E A E S BATIAT] P ):

BB IR A VEAIRAR AL, mAE—RIALE, KFH T

Astride (SEFR{H)

Astride (BigAi)

A.pass (=

BigStride
A priority

)

98

65634

100

B.stride (5:FsfE)

B.stride (L&)

B.pass (

__ DBigStride
~ B.priority

)

65535

65535

50

STAA R E Tia bl Il, AL stride R ILE A LITILEEZ R BN T R EZ. KB LA

e L ATIXANF AL A PASS_MAX A L ATAT A #AZE R Ka9 F i, W AT LHERA e F 48
#k Stride AR BWIAETHE Y, ALK K344 STRIDE_MAX F=5% /) 49 3t{4 STRIDE_MIN =
£
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STRIDE_MAX - STRIDE_MIN <= PASS_MAX

2E 1 ATIERZLER? A TIEER, AL s K EeBA Priority > 1 FR%], KMA

STRIDE_MAX - STRIDE_MIN <= BIG_STRIDE

TAEAM A ZH BigStride AL NEEZ A, BRTRIEN THEZHAA Stride L ZHAAEMNE
BEETHELEAZAN. mANTREBTHEE 0 6 tbi 4, RFHAA Stride W K %7, & L)
O BARAAENHIAETLE 98 < 65535, 128 98 - 65535 LR R T 16 {2 EKH AT
RN 99, ERBMEZENME., ITAEEIANELT 98 > 65535, AT XAP47k% Eay b 7 ik,
BP{® Stride A T AbE H, RADEBFE 26 LB ATR ] Stride, B EHAGAE LR,

1R 2: £ ucore W, HAT Stride R KA LI 589 32 {2 ¥ %k T, M BigStride iz % ),
7 RS BRAE P B 0% SE AR L ?

35.2 4&AKALNF|E A Stride Scheduling

e ERGEAREP, S TFHE—K pick next HF, KM EECEBRERFLSATR
stride R X #42, X EH#HAZIF F 90T iE 2 IEF LN AIK2AY, AXBYRFTUESE LT AT
% 138569 Stride AE B Z ELE —T priority #2 5 7 Round—Robin % Stride A& % F & A 6491547
B &R LB RFTHRANI GG L FH 8, KANF JEAL ARG K R AT 248 254 5% 1%
P

HARTNT| XA — AR AR LM A A H T ARG FEANARIR A P L&, F LA O
IR TR B S AT ARIIF AR (RFRK) EALMN UK, TUEE, IHEGKBEEHIET
4 Stride AEBHEIA.

ARFIREET |ibs/skew_heap. h AEH LI AFN GG — AR, ZFIE XA XYM Fdt 0
At 1 204

1 /) RANTIT Be s

2 typedef struct skew_heap_entry skew_heap_entry_t;

3 [/ FHER—ARF] T &

4 void skew_heap_init(skew _heap_entry t *a);

5 /KT E b HEAEATE a ARG P L, BEENE AT
6 skew_heap_entry t *skew_heap_insert (skew_heap_entry t *a,

7 skew_heap_entry_t *b,

8 compare_f comp) ;

9/ KFE b HEARATE a ARFIKRGUIN T XK, BEMERE AT
10 skew_heap_entry t *skew_heap_remove (skew heap entry t *a,
11 skew_heap_entry_t b,
12 compare_f comp) ;

H P AR AP 89 5 & B LR 4L comp & < 69, sched_stride.c P42/ T proc_stride _comp_f
PLE S BRI A stride 89 K]y, RTT AR R C. B AL ENTIMEA Stride HE B4R AN
TTRAZE, BRI EMELEZERXAT, Lo

* struct run_queue ¥ 49 lab6_run_pool 54T, Z£{& AL FIG9E I P R T L ATk | &
KAFE, mRHRAERINAE, WA E T4 (NULL).

* struct proc_struct ¥ 9 lab6_run_pool 4], R T Y aT#tAZ B AR AI] T 2o KRKEFE
BLREART R oADK R, EFLRBRITHED LABS #io N RIFELEM AT, MR
I BAVE F MG & KR IAT) FE I —AS E i Fe 5 2089 Stride BB S, 1o R 48 w4 69 P KA 134
mA:

e init(rag):

- Initialize rg—>run_list
- Set rg—>lab6 run pool to NULL
- Set rg—>proc_num to O

e enqueue(rqg, proc)
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- Initialize proc—>time_slice
- Insert proc—>labé_run_pool into rg—>labé_run_pool
- rg—>proc_hum ++

e dequeue(rg, proc)

- Remove proc—>labé_run_pool from rg—>lab6é run_pool
- rg—>proc_num ——

e pick_next(rq)

- If rg—>lab6_run_pool == NULL, return NULL

- Find the proc corresponding to the pointer rg—>labé run pool
- proc—>lab6 _stride += BIG_STRIDE / proc—>lab6é priority

- Return proc

e proc_tick(rg, proc):

- If proc—>time_slice > 0, proc—>time_slice ——
- If proc—>time_slice == 0, set the flag proc—>need_resched

4 FHRBEER

MR s ETF# labb. zip &, MEFE AL AFKL B F labb, TRFEERFTHEN%ET . TAK
Y E e TR )G, AT B F T AT make handin 454, Bp& B34 s labb-handin. tar. gz,
REIF— TR RETRIINLF¥ L,

EEAR “LABG” 093 #, I &R 157 default_sched swide ¢ PEIN K. KA F A E BT W
#.77 (challenge Fx4h) #k-A “LAB6” A= “YOUR CODE” 49 :#F, # AR HAEEFKFES, K
“YOUR CODE” ##k A €855, H# BA5FT A 4 A 2 B 2 B 6930 9 4 b IE 54 49 RAD

Pk : ATpriority K& & B =%

$ make run—priority

check_swap () succeeded!

++ setup timer interrupts

kernel _execve: pid = 2, name = "priority".
main: fork ok,now need to wait pids.

child pid 7, acc 2492000, time 2001
child pid 6, acc 1944000, time 2001
child pid 4, acc 960000, time 2002
child pid 5, acc 1488000, time 2003
child pid 3, acc 540000, time 2004
main: pid 3, acc 540000, time 2004
main: pid 4, acc 960000, time 2004
main: pid 5, acc 1488000, time 2004
main: pid 6, acc 1944000, time 2004
main: pid 7, acc 2492000, time 2004

main: wait pids over

stride sched correct result: 123 45

all user—mode processes have quit.

init check memory pass

kernel panic at kern/process/proc. c:426:
initproc exit.

Welcome to the kernel debug monitor!!
Type 'help' for a list of commands
K>




