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Abstract

This paper describes the design and implementation of a CAD object management
system for the design library in VHDL design environment. For the efficient manipulation
of design objects. the library is managed independently of the underlaid CAD system.
Management and revision of design objects can be performed by a batch script of server
commands or through the user interaction in the X/MOTIF graphic environment. Through
the library server. design management tasks can be efficiently performed. such as
configuration of design objects. version control, and management of attributes and
methods for versions. Experimental results show that the proposed system is a viable tool
for the management of design data in VHDL design environment.
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78 This is the node structure af Configuration Tree $/
typedefl siruct ConfNode
int id: 7% Configuration node identifier .
/% Unit related informations ¢/
char Sname:

/% Name of unit 4/

/% Version related inforwations #/

int YerNo: 79 Version oumber .
struct wvini tNode *RootOfVIT: 7% Root af version derivation tree ¥/
struct vinitNode *VerPir: /¢ Current version pointer in \DT e/

/¢ Additional informations */
char WV{50}: /% View of unit o/
int weight:

Vidget button:

struct ConfNode *SubConfNode: /¢ Unit configuration of a version ¢/

struct ConfNode Schild: /8 Links across hiersrchy o
struct ConfNode #sibling: /% Links between sibling .
struct ConfNode #child: /¢ Backward links .
struct ConfNode %bsibling /% Backward tinks

between super node & sub-node ¢/
int is_visited:

} ConfNode :

a8l 4. CT9 configuration k= dlo]g =
Fig. 4. Data structure of a configuration
node in CT.
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C1 AND3 1 VHDL 4NF:C1.ian

C2 AND2 2 VHDL -INF:C2.inf
C3 OR3 1 VHDL -INF:C3.inf
C4 OR3 2 VHDL 4NF:Cd.int
C5 BUFF 4 VHDL -INF:C5.inf
C8 OPAR3 5 VHDL C4 C1 -INF:C6.inf
C7 MAJ3 6 VHDL C3 C2 ANF:C7.inf
C8 ONES_COUNTER 0 VHDL C7 C8 C6 -INF:C8.inf

a3l 7. 7ReE CTE A14E
Fig. 7. CT file for ONES COUNTER.
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ot HAE glolrt £ AadeME 9] Fr1x] uhi
T 53] 3 ubdS J9Ex] g3 AR} #ed
el AMEE 4= Q)R i)

Design viewell digt A v 2b g4 jolja] o
252, Ao 525 o3e design view & shte
viewE 7Fxtd, Design view Alele) @A
directed graph #eje] VDGR el of 7]
=¥ viewdt ¥71 ZARE vl o)X= viewAt
ole] wigtel WA e e} VDGE o] &
3 Abs AA AzRlelA CAD 9] wste)] w
2 4 A9 AMa AHelE AR lglglo] =AY
g F dx EF AW AEelE So AesE
multiple viewE 24 He|d 4 i}

AR AT Adeli = A Sy Aol sjutsl
32 g WAL A9 instanced] @gke}, 2
small-talk®] object/type "7} ZellA] AA
+ typeol W-$=3 7 intanceE-& Aol L=
b 2 glel ¥l e] AR “o“—“v“ﬂl ule} 449
A3 wAHdvt o £x 9y 2F dA o ot

3

\:C

2t o F= ok WAL small-talke] w7p=
3} 7o) A G495 A2 WAL 1 instance
7 }t’* AA 9l HE o E 240 e 7}
Ao A 2 A D9 Had wHES
5 e L) A3he AR 3 £4le] ulawt ohe
A "ok A S 9lE BE £42 9ix o oolE

= o

I} ghel epglolnt & AR F Ab2S sla
7 A dglviet Qe default €4 olvt &4
2718} 8= methodE 3to) AA& & 4 9o}, 1
9] AA )= 7} vt} 7 EXo] §EF AE

Aol methodE &4 7Hd 4= 9ot

iR

V. 4% gdn

Aok 2o]Helz] Xw= SUN SPARC worksta-
tion® UNIX C ¢} X/MOTIF #8734 7ais)q)
o} A¥ Axz KVUG(Korean VHDL User
Group) 92 VHDL conferencedl 4] #|<}d 8§ ulE
CISC vte]zaz Z2Ajx ¢} VerilogAke] 8 bit RISC
otelzg R A AA A5 o]Rsle] B VHDIL
AAl A #HolA CAD AANEe #Helgs wedr)

™ ZhelHale] Myl iz 2=39E Yaloz
CAD E=%H =& 9} 6 vrg g Ed)o
CAD &3 Hrazhs slw X/MOTIF <lejse]~
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rlo]ze T2 AdA 2ty A F CAD £ 33

REl

i=4

a2

(111



BEk o

132 shesfe] A soluelels) Fao| B AF —
of WA ~ZPES tehd Aoz & o) & CAD  DF/F A 9918 #2Be 9 default MY gen-
wego] siete Hel Wog Yust ATk I erate ¥ ol s VHDL T2 sl%e 2oyl vid

o4 NEW PROJECTE VeriRISCel= A2&
zzdee PAL el MK UNIT= Veri
RISCele ZaAEdqa R AdA <92 A& ek
Wm MK_SUBE AA &¢jolA ARgsle a2 4
A 39S AAS YelEY R MK _SUB 33l
VeriRISC AA s¢lell4] CPUeR= 214 A w9

& AAAThe e dehith AR A @it
A" Aol WA G 02 default ¥ 7l

MM}, DERIVE VERS A s4& Yehle
wajojolck 29 92 3 DERIVE VER ®3ole
CPU AA =$19] default Bl A28 v{Ho]
AR s 7S vhebdich 23 102 23 99 ¢
o]E2l iz ~ages X/MOTIF $#7d4 3=
glolvela] A -3 qle]slolx o g 39
ate % shd 3 9] e CTE dehlxz ol 3
e A s B2 E vlelic) Ten SEZHele
) meAe AA g, HAH G, view?] HEE
dHsty Boig o] Qlrh CT shdeld vhe
22 AA S e ol WA A 2 sk
o s WA A HRe default MHo], &% 3w
o #AA= AR} mARCH o] a2 Verilog 8
H|E RISC vlolaz Z24)4e] A A elA

NEW_PROJECT VeriRISC

MC_INIT VeriRISC[vhdl |

MK_SUB cPUIvhdl ) VeriRISC:0

DERIVE_VER CPU: 0 vhdl | - CPU:1 is vhd! behavioral description.
MC_SUB MEM{ vhd | ] VeriRISC:0[vhdl |

DERIVE_VER MEM[ vhd! } MEM is vhdl behavioral description
MK_SUB Accusulator [ vhdl ] CPU{vhdl):0

MK_SUB ALU{vhdi ] CPU: 0 vhdl |

MK_SUB 1REvhdl] CPU:0[vhdl ]

MK_SUB Decoder(vhdl ] CPU: 0{vhd! ]

DERIVE_VER Decoder{vhd! |

MK_SUB PC{vhdl ] CPU: 0{vhdl ]

MK_SUB Clock[vhd!]} CPU:0[vhd1 ]

MK_SUB Muxfvhdi | CPU: 0(vhdl]

MK_SUB NAND[ vhd | | ALU: O[vhdi ]

MK_SUB AND[vhd! ] ALU[vhdl}:0

MK_SUB Register8(vhd!] 1R:0fvhdl]

M(_SUB Register8{vhdl] PC:0[vhd1]

MK_SUB INVIvhd1] Mux: O[vhdl]

MK_SUB ANDfvhd ] Mux:0(vhdl ]

MK_SUB OR[vhd1) Max:0(vhdl]

DERIVE_VER Register8: 0 - Register8:1 is vhdl behavioral description.
MK_SUB DFF[vhdl ] Register8:0

DERIVE_VER DFF[vhd1]

DERIVE_VER DFF:0{vhdi]

DERIVE_VER DFF: 1{vhdl}

DERIVE_VER DFF: 0{vhd1)

DERIVE_VER DFF:1{vhd1)

DERIVE_VER OFF:2{vhdl]

MK_SUB AND2{vhd} | Register8:0(vhd!)

MK_SUB NAND{ vhd1] DFF: 0(vhd1}

13 9 Verilog 8 BIE RISC vwle|az = A4

AA Akq] WaEele] wix| ~IRE
. Batch script describing Verilog 8 bit
RISC microprocessor design process.

o] Afse FAE viepilch A <kl wAH A
& AL wd ool AR 4 olck 29 11
8 bit RISC wto]zz =242 HA AA A
4] Register8 474 =% #F23& o Aoz
At A7S XA e = glz VHDL 38 7lg2 2
oAl 7hAF 2ol FAE wHo] AjtEE FH L o
ehdict,

o Mabr
daocemud Bind default version.
Verasion O
v o View
/ meT .
U é v.2 - g W
Vo5 36
N K e
- vyor |

¥

a2l 10. v A4 default HAH S Adste <
xﬂ
Fig. 10. An example showing default version
binding.

o _mmio
wEo |— o

Bind most recenyly updated vermion.

ozl 11 wF A 7 #Te AR A
Al oAl
Fig. 11. An example showing the binding of

most recently updated version.
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VDGE Ealshe] E3F A Aelelr] AAe) Aol Fapais slolmele] Wrdld T WAl
s CAD A A wshel W 24 ahglel Aubs A sha 3R oA abg EelR viewAtel®] RAR:
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[ m [Asv
Tefsflo} 2 A Goll gl 2]¢lo] W asic)

4J Lﬁ_] Dolets _CL“‘I

2 E R
[1] D. Gajski. "Silicon Compilation”
a7 12 AdAIgke] 2] o} viewd dEsl oA Addison-Wesley Pub. :‘Reading. Mass. .
Fig. 12. An example of referencing another 1988.
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