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A Layout Design System based on Constraint-directed Reasoning
(2nd Report: Building the System with Object-oriented Programming )

Shinsuke AKAGI, Kikuo FUJITA,
Tetsundo NAKATOGAWA and Motohiro INQUE

A layout design of a system such as a power plant is a time-consuming and expertise-based
task and needs to satisfy the spatial constraints. In the first report, we have proposed the general
approach composed of the general procedures and the individual specifications on a layout. In this
paper, we construct the system based on the proposed approach with object-oriented programming
technique. On the system, the general procedures such as constraint propagation are represented as
methods on the class objects with the hierarchical structure for the representation of the
specifications, and the individual specifications of a design object such as a layout space,
components and spatial constraints are represented as instance objects and associations among
them. Moreover, we provide the useful interface for interaction with a user and the representation
of a layout result. The system structure has the generality and enables to apply it to various kinds
of layout design.

Finally, we apply it to the layout design of a nuclear power plant and ascertain its validity and

m*z
Ko *3

effectiveness.

Key Words: Design Engineering, Computer Aided Design, Layout Design,
Object-oriented Programming, Plant Design.
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BEORBRMCEE TSV I REODKETS Y b
DREHICHBVTR, 7S5V 2R TI2ZHNRBS
ORI, rOEMYTHBEE LT L,
ZNS5OMBBAKREED 31 DD I EERH, BhT
LEFRERUHSWOEEZED TV S, @R T
B, CoL5ENRHEEEOMNRSE2EBETS
LHCRER T TV B ZDERIHBZ L ER
TEEbo, MBMEBRERBOD LoTHS THY
BRI SIVT DD ) xR B FEe R
Lic. CoFEelk, ZRMHNReHs Y oRitReL
ENEWBIIRUM LB DORMN: 2095
WCOREL, ¥ 61c, BEERIHCH T 2 B HINER
BEOES owis, EROEE P 2 bW 3 ERK
BEL 2 MARDET, HEOEIMREACH-T
wEO—MTWEEC LY BRERHERITFTS . £F

*RMEM TRTESH1A.

Y ER, KEAFTHE (8565 WHAILEE 2-1).

2 ER, KRAEXRTHR.

*EA, ZEFEFHIEG (8105 #HREHHKEAE2-4-1),

BRARMTHRECENTE Y, BEORERIM
HMnT s XMY 27 LOERL BB LOTHS, —
B, 20OX30PNTIVZLHLT, RIS R
FLEMBET I Lo, 2OMBRRAECSRL
RHEET L 2HMMETCHRT S LENHY, 20
MENY X7 LOBREIZARECHES2EET 3
Tlionsw,

EHTR, METTRLEPLTYZLEHLT, B
HEMRT 2 RUHARBOMBREECREEHHIZ LI
DVWTRBROERBHMELREL T, 2hoexy
PO ROBMBREL TREL, Thed LICAEN
RBIZAFLMBOBELLT 37V z o MR O
IIIVYD ) 8BTS, chic Xy, BHEN
RER2A7IYzs b LTHBLT, ZHOBKRS
37Tz FAOBERAKRYE L THEMCEy, BE
BEERITTZESCLT, YAFLLMET3. ¥
B, MBI RT LML EX, RUHRGEORE,
A-YIC L3R BECHROBRIC ST S - o
YE—=T7x—20OMKEOEEEENME. 2 TRV
RIHXBO 27 LORBHHEUBRERHOA 2 5T5
BoRHMMcHL cE Y THS .
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2. KERGHOBEL Witkmc 1354770

21 ENFHOAELRHIBOIME EEHH
R, 79V MR YORHNEY MR T2 5 BOBEE
OURBERE2EDZERTHY, 2OBRRI, BFO
HELZIMBOLANCHL T, BHHAKBOMR
BEXOMRoI NN URAGRERY RS XERRH
HoBBE, 20RBRBI-ESWTEASERERE
Tk EDZHHMERRHOBBO2H NS
ENTES D, KRRATR, T0S5S5HEOREN
RBHOBEICHVWTERS, ZoLbyx, BEEL LS

3 EURKEMI 2 OBBOURICE - THY LY 1

20 THIBTF, ORGLLTRIBRS e vFYT
by, 20iFs, BARERHOBEBTRIRS>HO
RUATOLSLTRETIZLNTES D,

(1) BESE% (component) : B2l ¥ X % HiH%KY
ORREETH Y, 2NFhOBRREE 20D
BUBFoEBLENSOMSEHKRIC L IER
T3,

(2) BEEMZM (space) : (N OEXRLEEL T (L
NETHH, QaKBERMORH - 2b)EHEM
D84 - (2c) EEMEMOBIIIEF (compartaent)
RHT5NhE.

(3) BRMWY : LROBRCEMOMTEL ¥ 2
REEMAZUBBERCETIRETHY, 0
KESWREBEORBEOR NI EY, (3a) kN
¥ (region constraint) * (3b)REMHY (test
constraint) < (3c) P (priority con-
straint) « (3d) Xi&M#3 (global constraint)
DAMBBRITZ L HTES, ,

TS50 RHOBE, VSR TSV ERRT BN
YTRRVIBEDOBBRBCOBEN, )itk TS
YhOREY, Q)R 2OBHTHBETOMMEL
EHRBTS. F1o, QoiconTi, BHLL TR
WETFBRFHARRTSV FOBESCRREN " &Y
WS AEEOWE) "R TERELLIILTEOY
AXERETHILHNTES, X512, (Ba)lco1T
BIVRYIRIFEY 7L EBCRET 3, (D)
OoNTR TRAHBRIRF Y 7ORLHET S,
"REVZEPSORFAMIE RTINS,
Be)ico Tl TPARAHES LTHY TIPS
FHRV,, G20 TR TPSEREAOCERLT
WRPhERSRWL, REMALLTETSNS, L
LOMHEMRBERCHL T, BIBFOBS2 AL

roricky, EXAERRHOMER "EREERC

HLT2OBRCRE > REREMORUETF2ER

PR ->TRIMTT Wy EWSHMLES.
2°2 HEhfEmc X2 EXP S n—53 k@R

 BHEOEBEMIE, BrrhaxEsRETHE LEK

L, 2N 2BRHBBOENLAB L, ENENOE
LEEELES> L Ec, RETECRIUIET S
RELILY, BUBF2Ea8DEBILICE->TAE
BenzBERMEBRELIY, 5B on ¥l
DBEBORHTIYRVRBLEEGT LV T8
273, fIBTRLAFER VR, Co5358B0M
FILEST, HIEBERCREL T, M0k
g oRBEBE2EMLTVW (I IZEY, 208
FOREEIT-T, Rt TbOTHS. &
D LI BFROMER, AAKNTERLEORE2EY
OREREICIEL TREMS L v SRR 5 R
LTWaEIcaHy, —BECEANEZS T L2858
2RPOLBBLOTHS.

3. VAT LERGHL 2 0RR

31 MEEOATY x Y MEBC X3 KRE

MRV PR EFEEE->TYATLE2MBETS
Katch, ZHOMBLAMEERL (KEAREX
Riz5keLT, UToBdickyh, #7925 b
EE7OYSIV Y D ERWRI LTS,

(1) HBOER-ROIFRTRIVEDEL, X
DFEFESPL TSIV Y FETRRETI
BESTEZL..

Q) MHREMRT S EMOEENENA T s
SPELTETa—MELTRIZLHTCE, %
NEOEML DREAT VY MRS BT 3
BAT7T 2 MDA B —TRBC LD AMIC
REERIIeHTeEs,

3) MK RT3 RS REE R 2 9 R0
AV Y FELT, RENZHKOMBRLIRBIZ>
WTHAY RV ALEHMELTERTIC kS
Lo, RAGLEEG BN A7 LB
HEB-MRTESZ LN TES.

BH, EROMEERTID/SI YIRS
DHDVAFLLATTI ) MERAOL L THMB YN
TVW3© Dy, ERMMECSLTR, MgdT,
2 OHERCHBVLEROI AT Lo
K20, BHOS AT LBEHLBEL RS,

32 Y2FLMR BE1ICEI2RFLOMARE
FY¥. YAF LR, Lisp 870753V 7BBEL
THW, Lisp KXW ERLAFIT 2 MER D
IOIVIRMOL LT, O ATV o MEEC X
SHMR—2%P0K, @: BRHSELERT IR
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LE—Tr—, @: BHORBICBH T2V ELY
2—7zx—2% L3538, ©: BHRFLBLIZLT

ZMOATI 2 b PNRET 28, © : RER

HOBREARHCETRLLY, RERHOERE 7 >
ANCHALEY T2 oMRENS. *h¥h
DOEBILTORTRTH, Ot Lisp BBELT
ERXrnEBoxVy Ex&Eh, 1, AREOR
AVE—~Tz—ZADRRBLR, 7—URF—>avk
DOIAVFIIRATFLILEDOMERHN 3.

nH, KPR TE, EVS Swn-3 £ Common Lisp‘®
KO Y RFLEERRL, a—YAV42—-T7z—2M
BO—MBIcoVTR YA Y F IV 25 4 SunViev®,
237495 AvH—7x—2 Sunfore ! BT
CEFCLoighT 3. &1, A7 Uz s MEERIE
3, Lisskonyya®k, b, g8y by ®
ERAVTHERELI.

4. #7917 b OEk: L SRERE

41 HEBEHICHIBFVbI—IDAT T2y
hors®E EERHOAETE, 218 THE

@ Design_sanager |
Control of the design process

@ Input D Object-oriented knoviedge base | ® Output
{_interface interface
Layout constraints
-[nitial- <Graphical
ization of] output

objects D Layout components | {Layout space D -Floor

T lnterfaca]

] .
v Trace function

b
]
1] N
‘ * Hanual layout

from the ! plan
files . ) \ | «Cross .
o sections
‘ .o .s .o i N

+Formated

O _| output

]
U
e WL

Bl ER2R7LOHER

P \/
—\-. o~ ;‘{go_loart [" \1 (:omart._]\3
e ) \ \[co»art ] \ co:part ;

4

[ conpart_J [conpg[}_l co»art }‘
L

conpart — /r[g’gggart 4’:/ ,/;

G

\\}3rd floor == co-part / ’[ conart_}

7 \\ e / [cotpartl / colpurt E f,;

/ \ 2nd-floor = -‘f — '{ co-parﬂ /{cowart}

- ﬁ e
4
OIS IIII 1Y AL LI

.- / _— compart |~ N N compo |

7 [onst ] Constroi
4J«ﬁmma""5§£§§i;1mm '
TTTT e WUN R A
/

L2 oMEBRER RV ESLHENSHY, Th
SOMCHUTICRT A ORENEETS.

(1) BMBER : 23BN LDERLERSB I
REEELoZMsEEReRELTL 2,
»ERTIHARTHY, HWAKIHROL S
EEMABMBMHTWTEIILIHELT, &
OHBRMBRLERCSET 2D TES,

Q) BEBEF: 53BXH Y OBIIETCRES
TWahe2ERT20H%.

(3) ZRSBHHE% : EREMc T 2 248 L
OBk, % ORS L BANETF & OFiEERE XR
¥ B3k, '

(4) BAETMBR : >3RETI2HOMMEF
H ORI IRk 2 RR T 5Bk,

chS5BRR, M2UuRTEScrhsnolficn
LT, SERRERL ) —F, BRer—2 T3
2o b0 5BRLTWE. BERRH-H T 208
B, 44 THATI IS RFEIC LY, RERER:

‘ compo I * a cosponent.

: a constraint.

compart a coaparteent.

: & sub space or the whole space.
: the sssociations betveen
components and constraints.

: the associations betwecn each component
and compartments whare il has been laid.

: the associations representing set relations
among elements of Lhe space.

\ il

: the relations among comparteents
representing relative position.

Hz2 MEMREZRMOzy b7—2
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MR BT EARBEH TR X 7 LOWE (B2H) 2207

EBLENLEZEOLE ) —Fha) - ALY HW
TV I NTObN3 0L LTERTEII LY
TE3. AVRATFLTH, TOXS38Rv b7
HUTA7Yz o MER70YS53I0 7 28AL T,
H2ng// —F2EYa— ML TAY 28222 L
TEEL, LtEoZBoRRICHL TR, Fific T2
7Yz MAOBER (association, relation) s &L
TR >z LicTs. 2, REBRCBI 2201
CERENE, KEERMC-sT 32T hofts
PR YDOEREAY 22V AEHEORRE, 2hEFh
DAVAEYZACERELTCEETS LS 0T3,

B, Lo BRI CEBRRBFEEMAB L
kY, A7V Y P ERFRORBREOEHLEL
TOEBRICHAT, 47 Yz 2 FHOBEBHLXER
R Y2 BB/ LIS, ToOXRBR, B
HY—EEESNBZERWHOA Y RE Y A 6ERT
3, AVARVANHEIND X NIIBET ZH
RIITRTHEHEINIREYOHEE2 L.

42 FWAT7I oL OKEHEKR HETT
LIy h7—2 LOREE, ZNENOSLY R Y
ANBEEONELT, FhopERTILICL-
TREFTZESETS. A7V s MEAICH TR
AVZEYRIBT 2 NBREDIS AL HYUEEN
2AVw FItEniTonz ey, FELECEEYH
BEIGLT, 29 2%ABLTA-N—25R 47T
IS5 2ADEEBRELRE T LENHS. Hic, BB
S H TR, FROBEENE  RERY - ZRE
R YORPCMRAT, XSRSV HY, &
SV TR BROTAELIT >, RikmL
HEQRHABOMB RIS TEZI B INTE, 2nT
NCEFIDOFECL->THIILESNH2 B0 53 .
COLEIBRNEBREOESIIHIELTAV ARV %
BEL, 2OPPBE-TIrSAOKERBLEBRL T,
HAG W Lo s 520, BHOBRRETHO
SSREATBILICLY, ATV H MEAES
U3EHTDISIVIOUREENL DREITG
BoRdA»aIEICL S,

43 A7z MERICIZIABER ME3
TRRLEATY 22 bORBORALUTIORT.

H3%, 6MTHH LF3EFHRBAORAICS
U3REAYRAV20RAATHZ . H ) &
EERORBATHY, 20BRCEERAR 2 X8
LT, BRATIHBEMRICIVEBLTHS. b)
REREROPOSZBUEFOREATHY, 20
EmruEszgLT, BErntw3ER2H
RICEIOVEHLTS. )ROGOX>ZRUET2

(inst (name sfp-p) (class regular-area)
(iv (width 1) (depth 1) (height 1)
(candidates
((comp-5-14-2) (comp-5-15-2))) +e+ )
(as (laid-to comp-§-13-2))
(as-re (limit-search-cosparts vertical-5§ «- )
...... ))

(a) EREROITHHA

(inst (nase comp-6-13-2) {(class compartment)
(iv (column 8) (rov 13) (floor 2))
(as (composed-of floor-2))
(as-re (laid-to sfp~p)) )

(b) EEZEROBUEFOITEH

(inst (name grand-level) (class boundary-cospartsents-set)
(as-re (connect-to comp-12-1-4 comp-12-2-4 <+ )) )

(c) EEZMoORIESOEDRA

(inst (name vartical-56) (class verticai-const)
(iv (lower sfp-p) (upper sfe-hx) (inter-floors -1))
(as (limit-search-comparts sfp-hx sfp-p)) )

(d) EEMBoERIA
H3 4v248Y2032HH

(class (name search-comparts-const)
(super region-constraint)
(is (can-evaluate {call can-eval-search-comparts-const) )
(get~opposite~side
(call get-opposite-side-of ~search-compsrts-const) )) )

(a) »3HEMBIOY S 208RR

(class (nase contain-comparts-const)
(super test-constraint)
(im (can-evaluate

(get-opposite-side
(eall get-opposite-side-of -contain~comparts-const) )) )

(call can-eval-contain-comparts-const) )

(b) »3BEHKIOY S 208

(clsss (name just-close-const)
(super search-comparts-const)
(ca (create (call create-just-close-const )]
(im (reduce-compartaents :
(call reduce-comparts-by-just-close~const) )) )

(c) »ZRMEPFRMTI IS5 A0ER
B4 220t

w3 REEMoBIEa0nERFTHY, 2O
EBraHUBTFL2BAKRCIIERLTVS. (d)IE
BEHBOERFATH Y, TOHHHMEL T I EE
CHEIEEBRICIVERLTVE . BB, C0XOR
AVRE Y2, BxOMEICKEL T45MICRT &
SiEgdth S HECER T2 EO10T 3.

B4k, 75208k cary, (a)3H3HEN
HOISZ, DIXH2REMHOC>S2THy, &
BEORA-N—USRARBXBFOLOVEFEEL, BEO
AV FEFoTLEN, TORBOEETH 3 Lisp
BBRZNTNRAR-ThLO2RBLTNWS. Fx
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{ layout
i layout { constraint
/ cosponent —
/ / {reﬁon Ctest: J leriority J

/ / constraint | | constraint

{ constraint
i Inher itance [ Inheritafce of the lethods\V N (a) Eﬂlgﬁaﬁaiﬁﬁ
( of the methods | | constraint aJ Lconstraint b j
[\ Y >

(area charge-pa (3 ! 1) controlled connect-to-sccess) +se+e+ @

Constraints (area boric-ac-ta (1 1 2) controlled connect-to-sccess)

{area n-relay (4 3 1) uncontrolled connect-~to-access)

Comeonents\ T reduce- Dretuce- ®get-as (height ¢
\ Sget-as. @Ix‘nkt— compartsents ,,colpartlents\}l ‘laid-to :"wt'i"es"]e""h 18} 7 weeerrenencunianens @
fm d-to search-comparts ®linit- T east veft-lensth 12)
\ ! v ~ - - se/nrch-col arts (grand-direction {4 north))
i v r \ Z 5 (grand-direction (4 west ))
‘¢l t A t t C: t ass  sae
| | ¢
N ——Q@decide-search- P
AY AN
sl;'id-co Iald-t‘o\\/ @set;as(}re mlay _coupartaents (b) EEEMOIEAH
et T BEINSS Execution :
Ty | e\ S s ONE W s e S 8
e 1 operation ¢ 1 ux-ps
co[lpart Bl || compart o Y L compart x (just-under soray-sh  spray-heb )
compart v | [ compart o g compart ¢ } (
; ) near spray-addt spray-pb )
; coapart U — compart ¢ compart w eeeen
\ . ,
S T2 (c) BB
: | compartment ’

- 1+ aclass. [:] * a instance.

-7t Message-passing for exection of methods.
-~ ¢+ Hierarchial relations zmong objects.
//’2 Associations representing layout imformation.

M5 Xvt—YNwovYiilsRELEO—H

g, MBSt e TERO—Fr 652 RS
1.0 'get-opposite-side’ Z:L\');t‘)'yFti.
HBORRRETHEH, BEXLHH2BERGT T
SEROBBHRI B0, REHTNEEIRZ -1
borkrsz., i, ©1, @OV 725 20RER
R HRTB IS 2THY, 1V REVRAEERL

TRREBRCHBLFIFINS ‘create’ L1153 X

Vo FR, 204V 24y AORBIZISL THAETF
BRY I UMEEITS ‘reduce-compartments' X1
S3AVy FeRBLTLS.

44 A7 ORI IZRENE B
T, Btoks>naggRoTroBERRBEOLH K
2WTRT. B51, H53BERX(C)OEERTS>I»
o, FOREENTORCEIET 2 RGN L -
TROCAT, BEGMEERT 25K L 23 MK
FeED 5 0EOBBEETRLELLOTHY, UTOF
MTMHER 2TV RS S AENSED NS . T8
D, BERCoA Y 24y 2cH L TRREE 2 EN
T3AvE—Y O'lay’ ¥EMBENzL, ESEH
BUBFOA Y220 23T MELTRIC LT
ZEORURTFHIED SN (Q). W7, BRCIH
ATIEEMII(a b)) DAY XH Y AWOBR ©
'limit-search-comparts' »S5EBEYX N, 6508
B L->TRUBFHIRYIFhTHC. &7, ¥
Hel o TERAOUEIHR © laid-to’ WK k-

H6 BUHRHFEOAHEK

TEREN, MHORTCE > T—BOMUIETFH R
AEnz(@). Ric, BONKBTEFHI S 5128

Hbitlk-TREXh2 (@), Z0igsir, BEC
EERTDHEEBEATHRN(G) 1, ##bic

TIBURTFORY S HRIEB R ITOALZ L., 0

L3 LTENL T3 RIRTFORS TR HSEEE
ERES3oNs. Lo23T, LENGOLOONES
32V 9 FRENENORENHOY S 2z 18l
RERINTHEY, 1Y A2V IACABHCEE N
L BRLLY S, HERTREMOERORE
BITONTNBHEShIcL-T, 2ORBARHE
BBV THETZ LR -TWVS., ¥5i,
feOMHBREBREL>- AL ED TV ¥, KET
NEBUBFHEEDE, COERL TN S ORITR
FOMT 'laid-to' LI BEIER YN T, BF
RkHIERENS.
IORHEEONKE AL LB ERORIEC
b, REISL AEC M E BRIL 24 51TbN S,
4-5 BEAVZRAOYNRE R, 5
AV A RBRECE-T, DPURET I B
KOV TRYT. EVZAFLTR, FGITFT LS50
ELEATRIHRGEE 77 L ERBLTHEE, BN
RIHLITICH0, 2OABIEL TEMHCESI
DESBAVRIY RZERLTRBERNEBEEEY
¥IIIRTE. B ()REEERL 2opRLY
EEBLEBHTCHY, AR EDODITIX Mcharge-pa
LOSERENEEL, 2OBRN 3x1x1 WO
BFCHYTS, CLeFRLTVE. OIERSH
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CRT2R#252TVW388THY, QOBHIR
HHRDT SV b DY A X2 BIHFOR - 8 - W
FROEREL TERLTLE. (ORERMHOR
RTHY, AR EODIFE Mspray-pb & safeaux-ps
FRETD L0 SHERLTVS, 25, 20X
SRHPOERBRE LT, BXLn3b02 28R
BL, ssizhicdlLTHRFEANTE L0 L
b, BHEBR2AELL. okl o1,
A-YREBIRLEEI Y AF LRBTOER S
ERT20Brndns. 1, RExEROERICH
WTHHEBOERTCT 7 A MicHAL, BhTiFbh
SHREERITBEL 0ERNITAZ LTS,

b, A~¥4y4-71-2
FMTRLR LS L TRERI R XF L2
PBIH2IUNTESRN, 2—YA V-T2 —23H
HXBY AT LRI EBVERTHS . UTFiED
RFLBIBA-Y AU E—T s~ ADOMEEE T T.
51 HESEON V- MiE —Mic, Ritx

BOZAFLIZHB0TR], 202 BRHEEETH
30, RIMMEOBRL2TTILICLY, BoWik
KBALE2ORHMEOUR 2 BREYY, Z0OBD
RN EREMCRT I LHEETHS. 21, =2
TH->TV I RERHOBEIR, 52 REMNC

>>> Is the currant layout acceptable ? : y

58 CF-P4RXA'S layout to { COMPw
58 CH-PeHXA’s layout 1c ( COMI
58 CH-PEHXA i laid to | CoMP
59 CH-P&HXB is laid to ( COM .

CH-PGHXC 15 lajd to ( COMP-$-4- 2 eee 3o

6. CH=-PEHXD is laig to { COMP-5-2-2 ... ). ] candidate is rest.

>>> Is the curren: layout acceptabie ? : y """@
62 CT-PA’s .ayoul 10 COMP-5-3-3 ig rejectec. 95 cancidales are rest.
62 CC-PA's Layoul to COMP-5-4-3 is rejected. 93 candidates are resz.
62 CO-PA’s iayout to COMP-5-i-3 ls rejectec. 92 candldates are rest.
62 CC-PA’s layou: to COMP-4-1-3 is rejectecd. 9. candidates are rest.
6z CC-PA"s layout te COMP=5-1-3 13 rejected. 9 candidates are res:.
67 CC-PA’s layout to COMP-3-1-3 is rejected. 89 candidates are res:.
62 CC-PA's layout te COMP-2-1-3 (s rejected. 88 candidates are rest.
. 6z CC-PA 1s iaicC to COMP-6-3-2. 87 candidates are rest.

63 CTC~PB !3 laid to COMP~6-4-2. 2 candidates are rest.

64 CC-PT 18 laid to COMP-6-5-Z. 1 candidate & ress.scerssveseccss

. ) i3 rejected. .DC .
+ 1 is rejecied. 99 C
38 candidates are
i candidate 15 14

(33 C-PD cannot be laid.
64 15 removed.
64 £'5 ,ayous TO COMP-T=4=2 {5 rejeci®a, *essececosoverssvasns

63 PB 1 removed.

63 15 laid to COMP~6-2-2. . candidate is rest,
84 CC-PC's layout tc COMP-6~1-2 13 rejected. . candidate is rest. **
b4 CC-PC's sayour tc COMP-7-2-2 {s re)ectec, Trerssssteatiienae.,

€2 CC-PB 15 removecd.

63 Cl-PB"5s layout tc COMP-7~3-2 15 re)ectsa,

6L CC-PA 15 removed.

62 CTC-PA is iale to COMP~6-4~I, BE candioates are res:.
61  CC-PE Ls lalc to COMP-6-3-I. 2 candidates are res:.

00 eBee

64 3s laid to COMP~ i candidate 1s rest,

[ C's jayouz to COM 7 is rejactea, ; candidate is rast.'”
€5 T's layoul to COMF-T-7~0 ls relerten. »***eeoencccrssanne,
64 CC-PC s removec,

64 LC-PCO's jayeut te COMP-Te3-7 15 rejectec.

€3  CC-PE :s removec,

63 CC-PR is 1210 to COMP-6-%5-Z. 1 candicate 15 rest.

64 CC-PC cannol pe laic,

€3 CC-PB 15 removec,
63 CC-PR's layour to COMP-T-4-2 is rejected, ssessvesesnracscsocvesss ®
62 TC-Ph :s removec.

62 C"—PA 5 iayout to COMP- S— —‘ is rejectec., €% cangicates are resi.
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