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Abstract This paper presents a method for procedure-based on-line program replacement for user
applications and illustrates the method in the SUN Solaris environment. In addition to developing
procedures for directly changing the address space of a running process, the paper provides solutions
on how to allocate space for the new version procedure and how to make the new version procedure
work correctly in the old version process address space, when the size of new version procedure is
different from that of old version, and thus facilitates procedure-based on-line software replacement.
The method performs on-line program replacement using services provided by existing operating
systems. Also, the method supports a small, procedure-based replacement and directly modifies
necessary parts of a process address space, which results in small performance loss.
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TE 7&E Z2AAY A2E #Hes wuAE g =
ZAAY R QH#H0|AV v s ARde 3hte
ZZAATE FAFHANE DAL o]FoRA] gton T
At F¥E 4 ZRAAES ZF F43of gk

ol#g TIAA 1§ wAle M AAF 2wy
& HESA Hegoesy sMEsith F, T2A|A Pl
P27t BAld] Aol e Ffole Z2AA P1H%
P27} 5 AR Gg gz 2A A7|E dFqch
adln 2R F9 L5(E WAEY] s ol F
Z2A A 49E& 55 AAFGgez MA3 w7}
FHPHE 5 olF ZRARZ AR 3FEHo] AYEH
£ AL WAL O gL TEAIA P13} P2 wA
£ Az 3k olad ZTEAIA 2F9 nAE EI
oA o TR 9B dEHol2}t wHE BE
o] 2l At TEA ALY 2Rl Frt Ex 2tA|7}
7hs3hek.

4. SolarisO|A2] 2a}9! TRAIXN wA

B Ao M 330AM AAG 2819 ZT2AH @A
¥HE& SPARC Z2AMA AdA  Fa3e SUN
Solaris 2.6 #730] &3l o]E &l $H Solaris
PRGN T2 A2 oEg s £¥o)kg FRE AW
B3 olg ZAR £l Z2AA Mg A 7H I
ol Az} WS AAF

4.1 TZMA HEH A AHO[A

Solaris #7NAM Z 229 oz Zuolag
, Hlolel, BSS, 2, Bluf3y gdHoz o]z
o, BSS9} Agdg Alolele T2 MM AMRdle
ZolaegEol EA3tA FoH12,13]. HAE 99e
220 A2 APHe I=S g1 Jon, b
olgl g9} BSSYYdle AY Wi F 2789 AR
2713 EA @& Aol z+Z Eoj7iA "ol 2"¥9gge
delg] 2dg Vel Ao T2AH FFo] Yo
‘:J o Fags ofyl wWe dd ZaA|Rel 29 |

&, DB FA ¢ 5ol 228 AUz AZdct

ZAzte] 49L& t)xzd =gFog uge] Hol
), 92E F9ol HolHegEL 43 #d B
golndy midsl e o]Fo] BHW H<U(named
file)Eoll mH=o] flxm, 7 99 Urx] d95e =9
Ao vjsg=e] QleH14]. 3Y 6L TEAX =g
2Folxe] vjy AHERE ZYsh= AR WHQ
pmap(1)& o)&3le AA o=gla Zuoj29 E&GS
A B Zeld.

EESS

Somap 6426

6426:  -osh

Address  Kbytes Resldent Shared Private Pernissions Mapped File

ceadearo 00010000 144 144 - read/exec csh - TEXT region
00042000 2 24 8 18 readfurite/ovec  csh :],—b DATA region

fooo4B000 112 104 - 104 readiwrite/exec  { heap | > 855 cegion

8 - readfexec rethods_ko.so. 1 q

8" - teadfwritefexec  methots ko.50.)

24 read/exec tibc.s0.1

16 read/write/exec libc.50.1

8 - 8 readfusitefexec [ anon |

8 read/urite/exec [ anon |

~ read/exec ko.s0.1 prom

- seedfesitefexee  ko.s0.1

~ teadfexec libe_psr.s0.1

- read/exec | ibmapmal tog. 0.1

- seadfusitefexec  ibnepralios.so.)

- read/exec/shared libd!.s0.1

- read/exec Id.s0.1

B readfwritefexes  1d.so.)

Iz d area [Er
unmapged ae EFB70000

o
E
5  POS

EF65FFFF EF728000

§§ §
RS - JHN 3 o
R
- Y

)
g
5
5

40 read/write/exec | stagk ] ————1¥ stack

total Kb 1208 1184 B0 24

O¥Y 6 ZE A9 g FE

@A gige] He T2 AA PHEES P
E 999 Eoon HAE 997 dHolg d9L o
&9 Fo ZAnE H2E Yo A4 Fo|



334 BRI} = EA

EA3A dech. a8 BSSHYH 28 Alolde 1
Yo o] HlajB Poo] EAT) o] I TrA~
o o3 AMEER ¥E Fgez, 2ol ZAA oA
oA Al wHel RAIHe AI7F Fokshe A ol
ZIANAE A2 wfPar] A3 FRom AL § 9l
k.

4.2 nH Hx}

el Z2AA aAgME nA i Z2AA9
az7k ddle 398 zeistder gk 4 E BelA
T Z2AAL FA77t Fvrske A9 Ll AN W
We a9 7o FHAIG A wgb AAg AR A
HHe] ZIANANE SYPY AT F23x, 97 4
BHAx FA A, F2E G WA Z2AA HYY

WH A

T wi el
(4.218)

M HER TZ2AME

SEE LY

—|

HI0HE S0l
MEZ2 T2 AN i

- ]

"M EZ2AIH 0HE
(4.2.2%)

A HIE ZZAIK MY RAHYA 2
Qs AY 2HEA =3 (4.2.38)

T |

A3, el a2 :I MIZANH +=E

IHEE Z2AH &3 (4.2.4%)

pstack(1)E Ol &8t WH ADAA
A EHOIA (4.2.58)
¢ —
AXEQUE EYE 0/Est
M =5 sE ¢
£ P IEZZANY 43
(4.2.6%)
AHE TRAN &H N

O9 7 uA Az

| AZESo]

& Al 27 B A 4 520004

vl gE gt ol AR 4d WAL £ 95
Ae A Bd Z2AAe 7 WA ZIax oEgs
Zuo]lx o] YAE Golof &r] ot oz
F2 A HA Z2AK BY Ao 9R A 2n
U2g £, $3E FYE o] §3td A4 daa,
WEe e A WA Z2AA J9& £33 a8n
npARog 7 A Z2AANE £P5%e oz I
€ ¢59th £ B vpAPeNE ZaAHY A7}
gasAg WA ghe Ao nA HA7) oA
@3l & J=XE gEr

421 wA "Axe 74

2l Z2AA 2AE 9% "M FHANE 7
HAz A WA oA g ZRAA ] Zghs o=
& Zsjojzoe Yo} Z7] P AY oM
AX ARE FR8k, 2 gy Z2A2e] o=
2glo]xd) MZ wFF A B ZIAHE Y9
Fe = Fog

0] Ox1Gaf8 116 FC  GB 0 8 start
14 Ol 2 FNG QB 0 8 _register_frane_info
T8 e B ARCTEE TN NI

(8] x4 60 FMC G080 8 15pEoC

S I R FNG  GB 0 9 _init

¥ 8 A4 HolE

olE 8 4 T WA A WA dy HYar
B aA oy ZZAIAY ojzgla xHo]xde 9
ACPFAANY 2718 FE2F oldE ARE Ay
oo A8 HolBoM F2E & ot 2 8L Ay
HolEe] A& BoFth afolM Z £ rlAt A=
© 4¥ 3 WRe AUEL Yehia, F WA g
= 7 Ade T2 ojmga Awo]ide A
Z A E Jehdoh B=F A ¥ A=E o=gs &
HolzolA 2zt Age] Ashe A28 UERAD, U] 9
A PWEE o] ¥ 2FE BAFD agdA ZA
EAIE "getloc"olgle 4A¥-S AmEd ] WK H=o
"FUNC"2}3. HA|Eo] glomz ojAe] Z2A|HS 1}
e & £ gl o] ZEARAE T2 M2 oz=HA
2 o] 204 0x10dade] Aol EA431H 1064ut0)E Y
A71E Zeth oE# PHY T2z ojss AW
olZdxje] wWHo] Al wixZRE H3 wY Aoy
9 nA Ui ZEAAY AF YXE ¢ § Uk 45
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So|, ZEAA o=gi AFoladiael WY A
W7E 0x100000)2H8 “getloc” ZEA|xQ] A8 31
2] AlF WAE 0x0dad (=0x10dad-0x10000)7F &
=

422 A HA ZBAA o)y

9o} go] WA iy AR A HAE FE3
ol2 U ez AFE ol A BA Z2AR
g 7 HA Z24s osEs afo]se] vujy FF
og g A HA Z2AAY dfHe mmap2)
AaE e A3l FYETH14]. 286 o) Al~F
22 oAL TEF EZIZA29 oEFH 2 2o
F3E 5 U7 Wl o) AaH
Fshe ZEAA7L oA Y
zaaY9 LHToﬂ ZgH slojop gk olyE 7%
2 AaY(signal) g ol &3td A& (a9 9).

target process

/+ initialize signal */
1+ signal handler */

signal(int SIGNAL1, void* mem_mapping):
mem_mapping()
{

addr=mmapl{caddr_t}0, size_t len, (PROT_READ | PROT_EXEC)

, MAP_PRIVATE, int fildes, 0);
/+ mapping between process address space and the memory object +/
signal(int SIGNALT, void* mem_mapping):

send signal

kill{pid_t pid, int SIGNAL1):
/* send signal to target process =/

control process
ad 9 AadE ol&F Z2AA iy

£ signal(3C) 715& ©) 83t A Wi T2
£ ‘—ﬂ‘ﬂ Alzdg 433, o] AludE wgks W 4
Aol wlF-g F£Ig Ald AE(signal handler)E
Aol aan wA Ao AR B Ao 2
Azt o] BRF A9 mA i Z2A2d Al
9de Bk A Bd Z2AA wjgo] Fubd Ajlod
PEE A ATde o}&3te] Ale) T2 426 o]
AHER A WA Z2A)A7E wEE YR(Y 9 oA
"addr” FHE L olFA Al1d AEHE o83y
TAE P, o] Aad BEI ARHE <)
E o) Z2A2E UE Vs ATH F glon, °]°“
4e A% A doid ¢ Utk meEkx Alad @
29 71%5e Hxdpsie Zeol Fasith oY "]il‘:-;]
A uA gy A2 R fsn o
gA] 7]E Z2afd o] 715& Frstdot gt ol
gog Alade z7\ge dA wge szt A3

& ZojudgY ez s AR JFsEE §
ek

423 982 4y e £33

A A Z2AAY gige] fREe] A WA ZEA
Ao A7} A=A, A W@ ZIAAL T WA
Z2AL oEdx 2o GulEA FIAES
R g dHxdte FES £AA o -‘?~¥—°— xﬂ
Qrgh 2atel AR mAo) slol 7HE HAAHY
9 A, 341894 *é_ BE upe} o], OIEhf}
FAL E Adg olgoz AN ALt &R
Adel Tl 447t AMREHE A$E RF 13ty
of gtk 2 AoA SPARC #AdA o3& % 7}
A AeE e A% Ad s £ 4PE A
Algek, ol g AL A% FAHA A B FF
o wet g2y I 7R Age FARE HEd 72
e o8 RISC HAldz HE 7Hsd Aol

A oy AEG ojFoz da2shE ASd o
Ay GHALE £ AAME " gHoEo
F39) tiade] H=x| gelop g} AntHoz R 4
W gEPze] AR gRelde dog 9499 #
#xol dEa dN2E FYshs WHG A= 49
I pEse] Zgoye] 54 HAY ZAA AR
2 WRsE B¥Hort Utk SPARC #AAE Ho]
B dA29 FPSE 2E/2Eo FFoldx 1 i
o] 27 2HYg doletol At A dloleldl 7B, T2
AA 3&E FY5ie B, 181 Y dALH F
A AR g AREEt] @E% F3sle Wl A
27} $A49] iide] FATHI5]. ® 12 SPARC #4lg
BHolg 7HY3) Rl UrE}L Rog o F AA
FAHO gl= FEo] R g A3k, F 5
o] Mo wWHPolSolth E 194 EXEe], SPARC o
Ao FALEH, 7+ A28, X, PC 2]
7HA Fa AA @Al Adx, o] F A o] =He
FH ol o] AMEBhE Ae A AR 2EY PC Aoiel
F 7 F4 A ey, Zpzbe) A6 @2 TA
el 4 WYL 1:}~J+ 2k

AA HARA2E R T4 AF B2A Aol
g BHEAY F& AR AHEE HA2EHY e F
Aok k. SPARC HAolA 43 tiie] He 93
o] ZoAM HAXE I FA A WAL ASIE
H#olSe] FALe mE gowvzm Ard WIYAS 01%
3t} 73 WS 49T 98 B, a'de A9 4
o Abggh 1000008 ¥E ZE(a=100000€ s go
Avtd PrHAY W "a"e) o=y AT 0x21040W A ):

|

=
=

o

X
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¥ 1 SPARC w4le] H#of
R . dressi
‘Type (.’f instruction addressing Comment
instruction mode
orZ register indirect
arithmetic al register/ addressing modeE 98
inst. immediate Abgahe A%
(synthetic instruction %)
fogical inst all register/ ~
¢ " immediate
shift inst. all register/ -
immediate
oad inst all register local static data
' indirect global variable
siore inst Al register local static data
SE0] A . . .
indirect global variable
mtegt?r all PC relative -
branch inst.
machine trap register/
. all . ) ~
inst. immediate
call PC relative RE AY
subroutine
rd=%g0 return
register subroutine call
jmpl indirect rd=%a7
direc 2E A%
uniconditional
. others jurmp
machine
control inst. RE B4
register
rett . -
indirect
register indirect addressing
sethi immediate | modeE &} AHEE A
(synthetic instruction #3)
save register N
indirect
restore register -
indirect
register local static data
. . stol - .
floating—paint load/store indirect global variable
inst.
others register -
floating-point .
BP0 all | PC relative -
branch inst.

rl —0x21d40 - @
2 <100000 - @
store r2,(r1) - @
(memory [rl] <T12)

Aol DRl @ 2Ee] BN Fa X
ol AHgshe AAZH 1178 e ASA e, ol
Zol 9% Aol SR AF AA 19} g
WA ZeAs oEda ssols o A 9B
HEz, 7 was ZEAs ol=ds 2sjolast

Lo ¥ O

B glolEg ofgale] o] Ay o]gd) g + WA
z=ga 2fo)aie] JAE FE5a, o] ARE olf
st rr17e] grol T WA ZEAA o= e A
W 97t HEE Qo dse B AT
SPARC ol EejddE 9] doiM Hel O @
A P A2EHol 2 AFE ¥ A9, 2 @ol 134
E ojaold &4 "sethi” HBOIE M3l 49 228
E e ZASTE 181 SPARC HAldA F3she

SolarisdlAl  ZEA& s Adelxas  FA
0x10000M A A MR Alztgict, wpebx F4 2ol At
£5E HA2HA Fage ¥e FEdz Y

"sethi” BHI7t UEaTHE RE @ 4 Utk Z, Do

ggse g 27 gdME 54 AA2HIL 117
"sethi” HHolE ow Hrh

SPARC ©llA =39 diide] He H3o § PC 4
) Fa AR LAS AHEEE AL Tcall” #oln, o
oEole 2HIE Q] “opcode” 9} 3081ES "displacement”
2 7" o W Bl o=# 2% “displacement” 9]
e 9oz ovE 2X4 AZEG 47 PCHE B
A AT o] A% A WA ZAAAA F H
A mEAL =g Adola Ao W& Az
TE sjof sl dukEog of W AMPCE)
7F 7 WA A WAHNA 222 “displacement”
B FAFoEN 262 AY AXE dqAz3=F
ok FAFoE F HAdMY A YA A HA
2R W rcall” HEAY HAXE W g 2EH
oz ouE 2AZ 4ZEF Fo=F “displacement” #
g aAA 7 WA 489 97} “call” BH oo B
A o=t HEE 3 53] fad

theole ZzaddM 5 AUe dqMzEe F
Wil f3omA, IAE FFE AMRSe ASolA9]
97 Ad guds £33 S AuEt XA e
E ditdoz ¥y WeE B Y9 F4go=
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27188k AY, Fxel AF d5 5FS flstd 2AH

i MR ske Aol AREn. o= ot
Age dolA ARgElE e geomz ¥olE |
& 27V)S3ke g ol8std oF A FHds
3 e A9dh A& 80, p El—c He EUH
wo] "atghe MY wWge oRIAE ¥e =
(p=&a))e AJAEHZE thg7 Zo| Y E}( 'p"e] o
Edae 0x21d40A, "a"9] o|=die 0x21d58H
A):

—l> 4> 2 l—N

rl «0x21d40 - @
r2 «0x21d58 - @
store 12,(rl) - @
(memory[rl] «r2)

A71M dRA2E 12 QoA AY 29 HE pre
FAFE 2A =3, '2'e @AM B HE "a"eg F
&3g 24 H2g 0OF Q4 Hgse FEE BF
ﬁ‘r’@%}]%ﬁ“f} ojeigk WS AMg3tE #HA2E A
Fa AH o) HEgoldN Fa AR AEHE @
Azele] @A BF S£YHDE, R AW o§E
YHdasie A9 dALE TH F2 AP FHY
wEjeld] dEHE EuE XS HEP‘ Wokxe @t
et 949 ool A 28] As-E @9 BHo}

A Fa AR APAes AEHE Ro] ohimg, o
WEH ZEFo2E @A 20 WAL Fol 47
of Wad A% 4wl FAPAA, BE & HAA2H

3 Fa AA Lo A9l o] Ao FRFHA
ge dutk A A5AdA & £ gk g o F 7t
A9 A$E TEA uE $A0| o|FoAA 7]
e mAl Yy Z2A AN Z2AA oty
2dol~g] = FYu wolet Jge] ol D3}
t AF Aeg A F fitke Aol gt
SPARC 94l 4] SolarisdllA] Z2AA ojegs &
HolAe 4 0x10000(=65536)H Ao Al=&slez o]
A¢ A Y ZEAAHANME 65536 ol4e A+E
AHEE 4 Qitk oy AAE wA g ZEA|A A
65536E T & A4 Aol Algo] dag HLde
6553618t #He FE o)g3le] B e HHom
e 71%S FAFeEA olHY AFHE AAY £
Atk

AAF7R) AEF SPARC tl4lofiAe] % A g
2] g 3 PHLe g7 Zo] 7hes) aokd
. 4 B30 F AALH deus e AT
"R 2E] — FEre) FEjolA A= 0x10000 ]S

-'lN

Ag-ele o *J"F%k" FA@Th =g “call” W7t
e rcall” ¥#Holel “displacement” VEE £AHF
o}, FAA £ gL oA dyd uie} 2ol A
Qret £ e oAlEY IE oA SR Ao
AXE YehlEe EE Aege sFNnE HAHdy
A3} AR A9 AT AHE&8 4 ok

424 ti2=3 R H2g U4 guole

99 BAe] A5HH F HAH Z2A X oj=ys &
Hlo]2o] vy A WA ZEARe HAl £Fo] o)F
AR, AAY +8E FAE HHol o wt £
o] g3 E A W EZZAHZ rlzzs} HRe 49
A WA Z2AA 99 gAE Wold £E dx, 4
o] a3 HHo] RETS & = Ut E3 49T
HEele] BE AR we 8¢ FEDS £30=2
AR goj& £x ok ol FHL taz, |
o wixe, MA wEY ¢MZ FHHck Uiz
A9 ¢ write(2) Al2® F& AHESS g

W vlRele 3L 23" Hd9F gz F )
2 digo] it $-4 o=@l 2Ho|xE AR £}
£ A%dde Solarisoll A AFdle Z2AA By AL
H(process file system, "/proc”)e} "as’@= HAE o]
43t o] "as” BYL A AYHu e AT Z=2
Az =gz Aoz ojulAFE 7HAI eow I
vk 53 go) FFAYH14). bt Yxa A F
39} AZIAR write(2) A2 & o83 £HT
Wee AF 29 v vz o) #4890 g2
o2 HolAE FHEINIIE HE HfﬂW“ ZEA&
o=@ 2sjojzd] Wi &) 71A] Ao TS AE
8 mementl(2) Ala¥ & *}%?}‘4[14]. o] Al2H)
2L g3t A2e ZEAAY) AigE 99e 2§
3l oo Wis seolx) FASE FP3d, olF 3
2 d9o] AyE o) FESYE Ho|AE oiv) FHo)
g9 dazazrg oo euz vl wres ye
= F3"E

AL wizele] $Rel 3lo], SPARC Al2&le HF
o] 7jAje} dlolet FAAIZE BelEe] . HE o 7“*]"“
AeME ojmals 2Fo]2e] A Wgo] A
ol wge A gerh wepd wl A —r;‘é"l °1
ol gl A HWEHY W& FHIledol &
t}. ol 9%t  Solarisdld  AFIHE=  sync_
instruction_memory(3C) C #eolBdg #+E AH&3
t}Hid]. o] 5= FolF o=z Y AP B
Ho siXe dELE FaAIMSHE 7Tg /RRIY. wet
A ol mme 4] gaH & o] F4+E Ay,



338 AEAFH=EA  LZEH B FE& A 27 A A 4 22004

o] T2 AMA HHAES AT W oA <l o
EYEFE ¢lo] oA HEZ sjAY YT Al2e d
Ao Aow WAL

HolA ZEFHE FHsE mementl(2) Al=¥ ZFit
A 7132 F#38e sync_instruction_memory(3C)
T mmap(2) Al2g 27 vt R, 2dE 3%
3 T2 A9 o= AFolXd MY 2 7%
< YT F Jorg 4224004 WEl uiel o] A
a4dE of g8 pHEETH

425 3A A7) AA

Solaris®] pstack(1)& ZZ A9 HepY 2g9] U
&L Yo g Y3 JIHE HT AMEA WH o9
tH{14]. otebA pstack(1)S] AFHE 12 #HEY 2=
LA A Z2AR9 olgo] EAsH o] T2AAIL
HY F98 & F Yor o Ffde doe AL F
¢ A7 o oA FERY 299 Ws-s FHAEt
a7 e Ade TA o T2AXL A3 Fol
oplag WS 9% oS FHoE do] 7t

426 7 WP T2AA 54

wAe) wpAR BHoz T WAL ZEAHNE F
dot e 2 A mH U Z2AAT A=
SEEo] AR 5ol AL 4 Uk T 2
F23E MRS Y5ty 324804 HEE i 7 9
g€ A3%e PEE AMEE, SolariselAe YAE
9le E (watchpoint trap)& Atgsld o]l& F&E3
tHl14]. SIXEJNE EHRL Y Zzade] ouidg
3 AHRHE AOE, Solaris e Z2AX 7

open(*/proc/pid/ct!®):

/* open ctl file to set watchpoint trap

* ctl

* Awrite-only file to which structured messages are written
* directing the system to change some aspect of the process's
* state or controf its behavior in some way.

*
/
write(void~ (PCRATCH struct prwatch prwatch_t), size_t size):
/* PCWATCH
* set or clear a watched area in the controlled process from

* a prwatch structure operand:

* typedef struct prwateh{

* uintptr_t pr_vaddr; /+ virtual address of watched area */

* size_t pr_size: [+ size of watched area in bytes +/
* int pr_wflags; /+ watch type flags */
*}prwatch_t;

Wi

write(void» (PCSFAULT FLTWATCH), size_t size):

[+ PCSFAULT

* define a set of hardware fauits to be traced in the process

* FLTWATCH watchpoint trap
*/

1% 10 YXEINE EYPL o] &3 ZTE A Ao

4 A)29(process file system, "/proc”)8] "ctl"s}d&
ol&3t AXNTIE EFE 4T & YcH14]. o]
Yol AP A YR} 727) ARG T A
Falg Ao mARZE write(2) A2 Z& o] &3ty
Aoz ZAFGS 448 & Jo =8 v
WHoE olE FHAY 4 Uk

2 102 o3 Ao WAINE o]&dtd fHE
E EfE A3 AL JAF 2E oz yehd
o} | "PCWATCH gl Ao HAIRE o] &3} A
2} ol=dl&(prvaddr)®t  Z7)(pr_size), HH B
(pr_wilags)& A3ty A ¥4de AP}
"PCSFAULT"2}= Ao WAIAE ol &3t $A]xQ
ERS 4% o9} 22 oz YAFJE
£ nA o TEAAY el tisly AR Fo
W ZEAA7E A= & o Efo] B3t
F EZ2 A2 ARAFA H wA 259 2FFHS W
g 4+ Yot '

AXEJAE Ejo] AAEE T wld Z2AFHY A
Z RES A HAe ZEAA gy Xz Hx=s
< &% +YHEE FHEU o]#d F2L “sethi”
% "impl"H@Eole] YR o|RojXn HA FHE
4243804 AAT AFE we} FYoL Rz
ARE FA Aol WA YA EIYY FgEe Zeoist
o "PCWATCH" Ao] WIAIAE tpA] BUlo] A 9§
9 At Aoz F WA Z2AF £3o] &8
o

427 Z2AA Z77} FobelR] g A$9 wH)

AF7NA AEE e T2 AN ALREA g
I} AZE Z2AAE WPl nA S FYPIjnz
Z2A A Z7] Aslel] BAIGC] AR 5= Utk a7
g Z2AAe @yt gAEAY WA ge A9
© T WA ZEAAY FHE A #H ZBAAE §
3 FUOE ALY £ JoeBg A BE Z2AAHE
22 vujg g MiEE darl gla wela
AHRGE @3 FE Uk FAFeR WA
Z2AAS A7 #AAsE A-Lde ¥ 79 WA
A F A ZEAA W 3 A ZEAR FF 7
Aol Hadtx] ¥t 183 2A dd Z2A)A Y A7)
7 WEtA G AR A ZEAA g 3 Ad
dHYU2 £33 A Z2AA £47 Bl BasA
&t

5. mx gyel 7 ¥ HS

£ d7dAe 94 AN A7 AnRE wigo=
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Sun Solaris 26 B3 Z2A|A @99 L]l =
239 AT AP Z;:EE AAE AF3a, LA
AMS2L &8 ZRads Aoz 2El Z2AA
RHE FBFOEH Xﬂ°¥§} S AFEA

AFE 1A AZTEYOlE 74 Ao TP »
A g oY e 2H golrys o
o]A ek wA Aol TP "chproc"s A&}l
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chproc pid procedure_name old_file_name new_file_name

[+ pid: X & T2AH A OHOICI(ID) */
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