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The implementation of homepage migration mechenism
for distributed operating system Colonia

Daisuke Torii
Abstract
We are developing a distributed computer system ” Computer Colony”. By con-
necting computers on network, the total system will work as one big computer
power.Nowadays, distributed systems are used in companies or schools by con-
necting computers on LAN. Apart from this,our system uses each computer
resource efficiently by executing process in parallel, and theoretically working
as one big parallel computer.

In our system, users access to one of computers, and can use the same com-
puter resources wherever computer they are accessing to. They use this system,
without recognizing that this system is consist of many computers.Also,we make
a scheduling system for distributing fairly this computer resource.Finally,we
make a module card in which processors, memory, and network interface are
placed,so that users can increase the computer resource freely with ease, and
we make this system with low cost performance.

To realize such a system, which we call Computer Colony, we connect each
computer with high performance network, and make each computer communi-
cate tightly with other computers. To realize this environment, we approach
the structure of hardware system and a distributed operating system ” Colonia”.

The communication mechenismis important for each computer to communi-
cate tightly. On Computer Colony, each computer communicates by distributed
shared memory, and the cache-coherence is controlled by the hardware system.

Each node is consisted of more than one processor, memory, and network
interface. Each part is connected with the system bus, but special network
interface card is connected to the same system bus, so that it makes possible
to execute cache-coherence control speedy by the hardware system. The cache-
coherence control is necessary in caching the remoted memory.

To realize the distributed shared memory space, we have adopted the concept
of shared virtual memory. In all shared virtual memory, there is a page called

"homepage” at physical memory. Each virtual memory being mapped to a
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homepage, we realize the virtual shared memory.

To refer to a homepage, it is necessary to communicate with the node where
the homepage exists, but to decrease access latency and communication traffic,
each node caches a part of the homepage to the main memory of each node.
We call such a cached page ”copypage”. For the cache-coherence control of
these copypages, there exists the information to control cache-coherece at the
node where homepage is located(we call this node "homenode”). At each node,
when accessing a copypage,if the necessity of remote access is neccessary, the
network interface of each node needs to access to the homenode.In this way,
many accesses to a homenode are expected and the efficiency of communication
and execution of program at each node will depend on which node the homepage
is located.

Colonia aims to change the placement of homepage appropriately and allo-
cate to the best node. We call this "homepage migration”. In such migration of
the homepage, The main process will be the rewriting of the table managed by
GDS, and the migration of the cachedirectory. The main problem, the treatment
of the packet which comes to the homenode is implemented by returning the
packet to the sending node.We consider this implementation is the best if there
are a few packets on network when we execute the homepage migration.

The execution of homepage migration is proceeding with the communication
of packets between the old homenode and the new homenode. About the imple-
mentation, to execute the homepage migration speedy, we make the program
of the homepage migration execute on the protcol processor of the network
interface card, and when receaving or sending of packets, we try to use the
polling more than the interrupt. Moreover, to finish the migration speedy, we
implement the hardware only for the execution.

Finally, I consider this implementarion, and notice the view of this reseach,

and the relational reseach.
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LAR—=CHECD ) —F CHET 2 2 2=y + 2375 FFELEEA~DORhR
BERY b7 — 7 OFPFRICGEEH T T Colonia TlEA—LX— P OPLE Y H
HEHT 5 R —LX—UBEXTV, FlCx D SHEIEORERES =L RS K5
otz / — K ~EBT 5,

RECTHE, A— L= VBERREICO W TEHIA L 2. Z0IFE&hz ik~
KBRICEDEERFTH

4.1 FR—LR—IUBX

CCTHEN d—L_X=UBERTONDECHTeoT EDEXAI v 7RFELT
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b,

o T—WRIRNICEED ZA I V7 &IRT
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node X node Y
homeuni t
unit A unit B
. 2=y MEATE
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nonory
I v va YINIETHR
honepage
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nenory
cache
directory
m gration
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[ 5: R—L_—BLEORET

o OS DHMICXY | BEZITS -

2—PRBED XA I v 7 HRTHEEN Bl E, T ) r—v a v OIFEfT
7 2 —=X0OBY) EbBHRHHIC, A S—LX—=YONE (/—F) 82—
KX >TREINBIGETH 5,

F72, OS DEMNC X D fF7bN B85 1E. HD J —F hrbh—4L /) —F I L
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4.1.2 R—LR—IUBXIIHEVWEEFTREEEEH

%/ —F O NIC [X GDS 2883 2 KA T F L 2 & Unit ID D7 —7 v
BT B (MABM) C LICX ), m—LX—POMNBRIT 5, Lkdio
T\ GDS EHFT DT —T VORNEEH I TPECL T K/ —FD
NIC Fh—LX—=YD /) —F B Lilid 2T TH 5, LiL,
AL X—PTEF vy v 2—BEUHHOZDICF vy 2T 4 L7+ Y AR
THEBERDLDT, COEETMZ LFERIC, Fvy a7 L7 M) Z2HL
W/ —F ~NHEE L TlA b AV,

BB, A= X=UBEF vy vaT 4L ) OHEEE, GDS 235
LEOEFEICL >THbD, TNOONVEEIC KD | m—LX— U0 BEI 1,
FRICPEA, m—ba=y L bR —L ) —F ONBILEEINEDTH S, C
DR %X 5ICRT .

4.1.3 F—LR—IBRIHFWEESTNE&HIEH

DT A— L= VBB BB TR EHBHEZET 5,

. Fxv2aFALZ Y ~DT 7 & ZFEEFICIEITS C LR TERND
T\ ZORNCHRITEINT T M IS L Al O 2O % Jii 362235 5 .
F 7oy ZONHICH T 2% L AT Iud A by,

2. F—L_X—=UBENERK T LRNCRITE N7y M, A==
ERETHBITEA—L ) —F ~2>5TL %, THbA Y 7 —2 LTl
DTy P HHLWA—L ) —F NADbEEBERD L, CDRDICE,
FTRTONIC ICHiR—L )/ —F Zi@eHCHbE 5 3LiC, oA —4L/ —
FANROTOoTCELA Ty MCHiA—L /) —F ZEMLTeO AL TR
Bbh\v, £k, TLHR—L /) —F BT, Fix—L/—F 2HbES
D DTEEETEROBIRD X A 3 v 7% EZE L AT IE R bA Vv,

4.1.4 F—LR—IBEEED

T, RMHL CETF vy v aT 4 L2+ VEEEROAYT b OEHICH
T BXUEE R 5o

FryiaT 4L 7 P YNGTEEF/ —F 20 e/ —F 2bDT 7 225
DHbo[Fl)—FbDT 7R [E, VAT LRNZD2Y s B —FH, ZDF vy
VAT AL NIANT 722D, 20T 7 v Z2%HIET 5 X 5 1t
WLX D,

Tl /) —F2bHELEF vy vaT AL I ~DT 7w XICBIL TR,
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BLEFICF vy v aT AL M YUANTI7RRLES ETB7 y +ICKTT5%f

WEHR LI D 3 DO ETHEBHIGET U ok Hikx ER L .

1. FryiaFAaLZ b VEEERICTHR—L ) —F ICGELNTL 5HR—L~2—
VT 7 RALES T 7y + %FA—L 7 —F [CHEE L | HEBE
KTECTRy T4 v 7 LTEL o Nv T4 v 7R —F v = THICEER
L. QA SHICETTED DD LT 5, HEEKTH. B I %
BT %0 _vF 4 v 7T 5HEREED /) —F oXEENICERICHRT . £
LDy + DERAF D FIBEIC T %o

2. FyviarT 4L 7 ) REGETBEIC, A—La=y P eIy ay
IKEFTD2=y RO/ —FICH LT, Fvy vaF L7+ UGk
IERST o D RIED L Fry vaT 4 L7 P VST ET, A—L—
DT 7 A HIEEE D0 XEDERHINT v b BT ST x D) —
FTE A== ~DT 7 e X2 HIET ZRBPTT L, F vy
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TEAETD /) —F »LiERZTE - 7t EEEZPIA L « SRR T
. EEENHESE THEAEEEE EFL ) —F ICED , F—LX—P~DT
7 e A& 5,

3. EED/—FYHEIBECENT, X7y + OFE0 /7 —F NIC 232 < DUlL
HAE¥ZTEY . ZNLLEAT v+ OISR TE AWEEE . EET~S
7y N BREDIREND . EEILD S —F Tl EVIRININE -7 v b
THIET D, COEG, ATy F ONEE—UEHEI NS H£EITLZE
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7w b BIEEITLANED KL | EEITED ) —F Lo EET ¢ 5,

L. OFERS Fry a7 47 VEgEHICfo / —F O NIC O
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HCEbHETHDL, T A4V T OVEERZY 7 V2T TTH & XvT 4
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X GEOEBFERNCA S, LR oTR YT 4 v n—F 7 2 7THET 3
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THEFICHT 2ERAE L | BHHEconAFETo—F v = TEFE# T %
5 cE v,

2. DHER, &/ —FTHh—L /) —F~D7y s OFEEERPIET S 0T,
FyvvaT AL PUVEEEHIC, Fxv v aT AL IANT 7R LES L
TH5RTy F BFELAWC ERFEI N TS, L L, FryvaT aL
7 b VEEEE CICHER T 2D LD, F vy v aF 4 L7 b Y OEERIGS
EL b,

ZICHA, 3. DHERS F vy v aT 4 v 2 b Y BkAE CORERRE2E
Vo 411 TRRZ XS I, FrvvaF AL VEEEHRCEF vy v aT 4L 7
FIRTZ78RALES 3579 FOBEDAEVEWS KDY LT, S
Ty b BEEITIGEY IRTCEICEBEEY 77 4y 7 DERB DR WEE X
bido Lei>Ts COHBER Frvy vaF L7 b Y ELNERG % C
DRHEDFE L« ~—F VY = TEIFICH 3 2 ZER D75 o

F 7o 1.\ 3. OEE 2. DFRCHA, fthod 7 —F O NIC Icxf L\ Rzl
HAEESR L A\, oA —L 7 —F &8k —24 /7 —F LW NIC @ & m UL
HrE2fT-oThwhE BV,

Dl EoEER D HEA~DIRERBET U R 3. D1 % i 7 LEHT L
EEZ, AL

RICTZDHED b & THIFE 2. ~OWUEZ 3~ 5,

FryvvaFT 4L 7 b VEEKTHRIC, GDS OEHT L7 —T L 3EE L
OIBED, Ay VT —7 LDy M, ZOE@REMBDCEETE RN, £
CTILAR—L ) —F ~NBoTRoTE LTy e L, FE, BErTH—
L) —F ONBEHERT 2 & 5 AlE#E £ 07 v M ICAIIL  &ET~%D
BT EFILTES GDS OXILELX FHEEE L Fih—24 )/ —F ~T 7 & Z530]
REL A5,

CONHE, &K/ —FDNICHENA—FT=zTELLTHFry 2L T3S GDS
DEBT—TAREFH L, TXTO GDS OEHELRFHH I NS THR—
FTEbDET B,

4.1.5 F—LR—IBEBEOHE
ARIEICET 5, m— L= UBEEEOME LR~ 5,
T, 0S B R —FIC LD —LX—IBEOYMI AR A SN D %2
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TLNRE Ry 7)) O2FHTH 5,

¥ryyvaT AL M UEREME FoyviaT AL VREEHF—L ) —
N A~BEE L BIEDSEINICF vy v a T 4 L7 b Y 2K48T 5,

¥xyaTA LI VEREOMIE TR, A— L= UREENE
TL. v AT LAPBEFIRIEICR L — X ICBFTT 5 72O DN E 75 . BiK
N TF vy v aT7 4 L7+ VESED 2D ORI | Cf 7o 7B ICkt
LTy ZNENZEFUEA~R U & GDS OEH T 5 7 —7 ARk L
ZDF vy v a%BHTLCETHb, ¥/, GDS OEHT 2EAEFHS
LLIATCRITEN T v P 3R —L ) —F ~NELK T /7€ X T& 5 X
5B DT 5,

4.2 R—LR—IUBEEEOER
C Tl m—oaX— VB C O TEHIcE R 5,
4.2.1 FR—LR—IVBEEBEERDOER
R— LR — CBEEEOER 0TS & LT T 3 S22 5,
I. NICO7mrbarryaty 4 ECHR—LRX—=UBEDT 07 T LPREWEST
5T L,
2. Ty b OEZBCENT, BRI K=V v 7% T35 LTEDALD
[ % 5k > 3
3. — ., HHOAN—F Y 2 T%3&%T 5 2 & CEd b %X 5,
AL — BB, Ty v aT 4L 7 MY DliEEE GDS OEHET 3
BOEHZ BEARVEETH D, Ty THF—L ) —F EFiH—L 7 —F OfEID
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o7y D) BD I X ) HUEZSET LT <,

L5 T 1.OXoKK, Fvv a7 4127 YL GDS Z2@FFHL . ~3
7y r OPPEAES NIC O vt a7 oty ¥ LC7 a7 ARBES 20
PAR— LR — UEREIRICETEINE OB LEZ b, 2D X5 K5
L7o

T, WH N7y PR oTEL ) —F Tl 207y + REEIA A —
FYzTICEVABETERWGSE, 7't ary vty $(CHD AR [4] %2>
JacéT, 207y + OEGIZREGIT 50 7 VAL Z DT 5 LT,
ZTabhars ety FICKEEMEANEAIEET A ENTE S, Ll EH
D ABDD DB T & lEy »—F T 2 TOKXRTORFICLER, ZL D34 7 ¥
T L, LoTy A== UBENBE A EnRICfTS OIcid, HY Al %x
RIRRICT 2 2 L TH Do KFEHEETHE, 2. DXL, HB37 v b DEFICK
L ZOREPHSCHICIHES>TL 5L BEINIGEEAT v F ZEE LD
b, TORERZINS ETHR—) v 75, ChiIcE->T, RIZAAT v + %
2T EL - 7e B DNBEOFHBED R 2 ICf TS T L 3T E b,

3. BT, HRHICKRT 2 —F Y =2 TR TOmEY) Th b,

o FryiaF4L 2 VEEETICHE —FABLF vy 2T 4L 27U~
T7EZ2INARNESIC, NICHD =V F 2—A L ¥ X CHFOHER%
T, ZONHEA AN—F v = T THEET B,

o FryiaF AL s b UBEPICLR—L /) —F Lo TELAT Y M &
EETL~NED KT 72D, NIC RICEHDO L ¥ X 2 %30T 150 KL
FoN—FN v =T CEREST S,

o h—LR—UBERIC, TTA—L ) —F ~BoTLoTEALT v Mok
Ly BER—L4L 7 —F ONERHEET 5 & 5 AlEHRE 207 v M I
U~ EETC~EY BT HODOEHOL VR 2 %3T . ZONHEAE A~A—F 7 =
TCHEEES Do

4.2.2 F—LR—IBEBBEREOHE

R—LRXR=UBEDOT 0/ Z LEINICOT 72k ary vty HICK->TET
ENbo F—LX=VBHEDT v T LEIRKELDIT T 2 DO REE
END, Fk—LR—VBERIRDDIEA—L ) —F O AT 598 & . &—
LR—VRGEICBIT 53T v b 2B L7 & T Z R 5B TH %,

o —4L 7 —F b ORLERIT, start_page_migration() BEZWFOHE S C
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PHASE 1

PHASE 3

PHASE 5

PHASE 7

FTR—L/—F ik—L/—F tothn s —F
sys_msg_send (PM_MSG_START) ;
— \\
while( !polling prepared_ack() ) sys_msg_recv (PM_MSG_START) ;
break;
N
mbus_lock () ;

PHASE 2
polling allocate_area_cachedir();
/_sysimsgisend (PM_MSG_PREPARED) ;

L~
e
retry_on();
while( !polling_cachedir_ack() )
break; //
mbus_lock () ;
while( !packet_finished() ) break;
pac_pagemig.record = polling
Pp_seach_array ()
sys_msg_send (PM_MSG_CACHEDIR) ; \\
A ~
set_cachedir();
while( !polling finished ack(); )
break;
\\ mbus_release () ; PHASE 4
polling |
sys_msg_send (PM_MSG_FINISHED) ;
// —
change_gds_table();
cache_gds_renewal ();
delete_cachedir();
mbus_release();
sys_msg_send (PM_MSG_RENEWGDS) ; //

reconfirm_packet_on () ;

while (
'polling renewgds_finished ack();
) break;

reconfirm packet_off();

retry_off();

PHASE 6

-

Ly SYS_msg_recv (
PM_MSG_RENEWGDS) ;

cache_gds_renewal () ;
sys_msg_send (

PM_MSG_RENEWGDS_FINTSHED) ;

I~

X 6: 7 v T LDMET
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CICK VBRI NG CTHICE D A —L_— VBRI T %, Hik—L4 /) —
K, 20ftia ¥ —2— Y% >Tng /) —F CONHEFTED 7 v + D%
Bk >ThthEn b,

R— LR —=URBERHMIE LS &\ F CPU Db — A — URBEICLE A
TEHE L DICNIC DF v b a7 vty F~k—Lu— SEEFIREADNE
Nb, TNZEZTT, 7 ekt arrety 4, start_page_migration() e S
T3, CThbh—uX—UBES vy o ahitbE@d 5. OB |He
LTy A—L_X—=YDORIETF L A %R T 5 mission ID LKEETF L X, X
LIRETCHHLETCD ) —F ~ETEr%E/RT/—F ID #5tib 3%, TR
L m—2_X=%BET Bl HIbith—24 7 —F O NIC Tf75 ML %EC
WL T EBCRE S D, B, $2 / —F T BEERAT v b DIE
FFHIC X ) QR —RRIET %,

SAEMD 7 —F ORI start_page_migration() TRITEINNT Y b "5%
895 & CEWERBIIG T %25, ZET 537 v + OFEFEIC X Y B3 2 Bk
DELA Do ZEMD 7 —F OBFEE, X7 v b O TEFHL . INEAT v b
BRITTHCLICKD T E T, —RHRIET %,

R— LR — VBEEED R T, N—F V2 T CIEEINIH YTl 2L —
ZICE D FEREL 72,

4.2.3 F—LR—IUBEEEOEE

C T A== VBERHEOY v 7 T LOFMEIuR T 5, AIELT
FLLR D7 + #1EHT %,

PM_MSG_START Jihk—4/—F dbhk—bX—OBERHA—L ) —
F sz %37 v b

PM_MSG_PREPARED Hi+—24 /7 —F T, [PM_.MSG_START] ~¢% v k
DZAZHZTTHR vy v aFT 4 L7 b Y OFZERHE L. ZHo5E 1@k
N7y b

PM_MSG_CACHEDIR TTh—24 /7 —F hbFiAs—L /) —F~Fryia
TALVZ Y OlEERTSH 37 v b

PM_MSG _FINISHED ¥ik—24/—FTFryiaFsL 27U EZEL,
FryvarT A7 Y ZEERICHRAL 2, A —L4/ —FICk LT
EET 57 b
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PM_MSG_RENEWGDS [[lS vy a vIKET 5o/ —F et F vy
2 LT3 GDS ORDEFH LTI &7 v +
PM_MSG_RENEWGDS _FINISHED [PM_MSG_RENEWGDS] 4% » b
([Cx$3 % FHT5E Tl T b
X7y b DIEFZF R sys.msgsend() & sys_msg recv() D 2 DOREFHIC X b
fronbd, 7y b Icit, EARICHA—L 2=y } 23FT 5 mission ID & | &~—
LR—COABET R LR, Fih—L/—FD/—F ID, 7—% (AElE+ v
YaT AL 7 NURIK) BiED, T— X Q0 E R EEOIMHT biL, ERLIN
(ZNULL 23BARE N T w5, X7y F DB THRICIE, £V —F 23681 %,
T a7 T LAOMETOEF#X 6ICRT . LIT, d—aX—=UBETITIN
LR R v Y DR B X DT = — X3 R LCERAT %,
PHASE 1 Tth—4L/—F BT3B 0rIL
o sys_msgsend(PM_MSG_START): A —4&/ —F 2bFik—4 7 —F
T L =L — UREBlG % @3 5 o
e polling prepared_ack() : FF—L/ —F 2bD
BE7 b ([PM_MSG_FINISHED]) #5720 1 %iK3s C DR
BaFICERT 5 & TR=Y v 7 % T 5, kKL, CTTOR=Y v
7 X PHASE2 CEID ;AR 03025 728D, COR—Y v 7 XD IBEEDE
WIS L 72855013, 7 ety 32 2 b oo IcE|Y 24 TH T &
RCTE D SN & R—Y v 7 TH B, lH 7% b [PM_MSG_START]
ATy M ICKHTFBIREANT v+ TS TORENZE L 22025 &
TREINGGEE ONHERFILTTE R WREREZ L B b 7D, R—
Yy 7 ERT L ETER V. Ll TTTEDARZ LT 5
L LT @ PHASE OBGD 72N IC EI) AARE A L AT WA b
KAY | BIRONPROK T BIKIBICGEN Do L7cdi> Ty K=Y v 7
TR L 7o
PHASE 2 ¥ihk—4L/—F BT D27 wr 740
o sys_msgrecv(PM_MSG_START): JiH—L4L/ —F bDR—LX—Y
BB E 22T 5%, CCTNICOT 2t a7 vty HCEHD AR
B0 7 aty YHEEIT 5,
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mbus_lock(): B —L =Y DAET N L 2 %5 [BUICH %, [F] 7 —F (Fr
KL /) —F) BohR—LR—=I~DT 7 v 2% X &5, T
NICHDOZ Y r—A L YRR CCDRETN L2%EE o e T
N—F T = TNCTEET 5,

allocate_area_cachedir() : " —ALX—VDAETF L X %25 [BUICH 5,
FEUE FoF vy v a7 4L 7+ ) HOBED O EEEINTL 5 F 4y
vaTF 4 L7 b Y BRSNS S 7 O0EE Y)Y i FrvvaT AL
7 + ) HOERE LR LICHFEL | NIC HHOHETS 5.
sys_msg_send(PM_MSG_PREARED) : JLAh—4/ —FICxf Ly F vy
vaFav 7 b ) OEERERAEE S Te T L BRIbE Do
polling_cacehdir_ack() : JLAR—L/ —F 22bD

2347y b ([PM_MSG_CACHEDIR]) #%1E L7z b 1 #iKF, D
BrEEICERTLCETR=Y v I % T 5,

PHASE 3 ¥Hik—4/ —F »b
237y b [PM_MSG_PREARED] %32JH15 T & ChhT %0 JLHR—L /) —
KTl TOAT 9 + DZEFTRE-Y v 7 LTWDT, HPoICHHE
ZhAlEd %0

retry_on() : F—LX—=YOHFETF L 2 %5 BUCH S0 F vy v a7 4
LIZMUANTI7RALES LTEH7y b RIEETIGEY IRT . THL
ENICHD2 Y b r—A L Y X ZEICCOFETF LAZEET LT
ETHA—F Y = THICIER I L5,

mbus lock(): A —L_X—=YDEAAT F v 2 %5 BUCH 5, [/ —F (O
R—L/)—F) BbFryvaF ALl Y ~DT 7 Z%HHEIEE 5,
packet_finished() : retry_on() EHLEIC, FyvvaT 4L 7 YT
T 7 R ADBDSTeT v b ORHERTEICKK T Lieb, 1 #iRT,
Ppseach array(): ¥ vy a7 4 L7 b UARIKZELGET 5701C, <
Ty r ONBEEFLET BHEERIC, F vy 2T AL 7 Y RRTR
AV ZEMNT Do COBEUEF vy v 2T 4L 7+ Y ORAIE LT
WBETF LRAERIRT,

sys_msg send(PM_MSG_CACHEDIR):Hik—L/ —F ~F vy a7 4
L7+ Y REGET D,
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e polling finished_ack() : JTLA—L / —F 22bD
237y b ([PM.MSG_FINISHED)) 2513 L2 b 1 i+, ¢ OB
EHICEART ¢ TR—Y v 7% T 5,

PHASE 4 Jih—24/—F 5 b7 5 b [PM_MSG_CACHEDIR] %32 Ht %
C L Ththd %0 Fik—L/ —F Tl TORTy b OZFETR-Y v
7L TnhDT, e 50
o set_cachedir(): ZfELF vy v a7 4L 7+ J % PHASE 2 THE(RL

7o BRI LOTHIRICKRIN S 5o
o mbus_release : PHASE 2 T® mbus_lock() TfT- 7eaX € % f#R T %0
e sys_msgsend(PM_MSG_FINISHED):JtHA—4L/ —F~Fry a7 4
L7+ Y OEGEVERDFE T L7 T & % @RIT %o
PHASE 5 Hit—24/—F 25545 | [PM.MSG_FINISHED] #3JHt 3
C e ChlhT %0 JLA—L/ —F T, TOATy b DZEFEETHR-Y v
7 L Tn7eDT LA ZFMGT 5 o
o change gds_table(): GDS ICT 7 £ 2 LT GDS 2EH T BxILE L H
EDibo COLE,GDS TRCOMMEEE F vy 2l TS/ —F
it L HEMEESRH 55D T _RTDF vy & 2 ODNEEFH T 5. GDS
T OVEERE T, JiA— 4 7 — FIC LIESE T 28513 %0 ¢
DIEI % FF > TIRICHEET S

e cache gds_renewal() : [f]/ —F CTNIC OFHHL VX X ICF vy 2 L
TW\n5 GDS DIEERE FHT 50 5L LTEFiHA—L/—F D/ —
FID % &5,

o delete_cachedir() : JLA—L/ —FICHDF vy a7 4L 7 U %H
£ %,

o mbus_release() : PHASE 3 T® mbus_lock() CT{T-o i E X R T 5o

e sys msgsend(PM_MSG_ RENEWGDS):[A]X v & a Y ICET 5thed / —
FICH Ly F vy v 2 LT3 GDS OEDOEFHZELTT 5 & 5 1@
ERAE

e reconfirm_packet_on() : GDS DEH K, BEiC v + 7 —7 _EICH 53
Ty b LEBL DDt —4 7 —FIGELNTL 5DT, b
D37y M [TGDS FBEERESKR | AN <. &EF 25 X5 IKNICH
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DAy B—RA LY RARLCER—LX—CDFFETRF LRAREX T,

e polling renewgds_fineshed_ack() : [A]X v v = YIC|@F %fthd / —F 2>
LDy + ([PM_MSG_RENEWGDS_FINISHED]) #3(Z L7 6. 1
iR, COBEERFICERTSCETR-Y v T %2F 5,

PHASE 6 COD7 =z—XEFI v vaviKg@tsitho/ —FcEFENng7
R 7 LTHbo

o sys_msg_recv(PM_MSG RENEWGDS) : JGA—24 / —F 2sb D37y
b [PM_MSG_RENEWGDS] #%J %, C Tl 27y b D
il ~—1F v = TCfr\EnR I LT OB ICHE s,

o cache gds_renewal() : [f]/ —F T NIC NOHHAL VXX CF vy v a
LCTWw5% GDS OXISELXEFHT 5. 518 & LTlEFir—L/—FD
J—=FID %t 5%,
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