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BEZRR A1 N 2 Condition FEIR
cond command_outa command_out gnta 0
cond transid_outa transid_out gnta 0
cond command_outb command_out gntb 0
cond transid_outb transid_out gntb 0

connect data_in data_cmd 0
connect addr_in addr_cmd 0
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property cond p (clk, rst, cond, inA, inB);
@ (posedge clk) disable iff (rst)
cond |-> inA == inB;
endproperty:cond p
property connect p (clk, rst, inA, inB);
@ (posedge clk) disable iff (rst)
inA == inB;

endproperty:connect p
B 2
B cond_p ZFFEMHHE, M connect_p THFEFELFHRE.

RS RT B 2 S MR EEMNE, —ERBELERPRE. ZEREEEMRITE
2. EAmSmMBELX. rIUEEEA.

MEFRIEBMEZEMEMAZMTRIETMEE, EPESER P AEREREF, FHRMTEZMN
E5 &R, — T BIFa0E 3 Fom.

check cond 1:
assert property (cond p(.clk(clk), .rst(rst), .cond(gnt_a),
.inA(command outa), .inB(command out)));

check connect 1:
assert property (connect p(.clk(clk), .rst(rst),
.inA(transid outb), .inB(transid out)));
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KRERKEF S5 5 S 3 B4 4
connect =51 B

connect_delay 521 B HER1E

cond 51 & FHES
cond_delay F51 & FHES HER1E

mutex =51 552 =53 554
tie_hi =51
tie_lo 55 1
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"RERKET RTAPAEHETAREREY,

RITMESHROREXRERZ, "ER1E" A FEEEIRL,

"FHEST FERERNERTEEMM
TMNEEH.

51a0, FRZFHANTEHEIES topen Bl topul.u2enable BUZEENM, FHHIZIEZE A EEAEIRTFIER,
5 BRTHSENGFIZEZBEET. 1BTE WTERKNERE 2RARTERTEMNMERE, BXFRLEAT

IEE B EMER.

connect_delay top.en

top.ul.u2.enable 2

B 5

PREEMERN, AEXHEN BERNIRITAI IR, R ZRURNERBERNEL. TieeHE
FEMERREFEN MEERUEMBN., XEEEMIERUTHERIETE

m Design <DUT Z#R>
m Clock <¥&E2RATEHZFR>
m Reset <t EEE L ZFR>

B Reset_sense <{KBl &>
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# Connectivity Specification file v1.0

design cpu_top
clock clk
reset rst

reset sense low

connect cpu top.cpu ifl.req cpu_top.arbiterl.req a
cond cpu top.muxl.ux.uy.a cpu_top.cmdack outa cpu_top.ack
cond delay cpu top.cmd outa cpu_top.outp([7:0] cpu top.gnt a 2
mutex cpu_top.gnta cpu_top.gntb cpu_top.gntc
tie hi cpu_top.meml.ce
tie lo cpu_top.mem2.enb
B 6

—BUIER#E A T T B REEMAIUE, ErPERBAM AL 2T RS,

IR LURZ 2548, WE 7 R,

Usage : GenConn.pl [options] <input specification filex>

Options:
-tsv : Format of specification file is tab separated values (Default)
-csv : Format of specification file is comma separated values

-gva : Output checkers required as SVA (Default)
-psl : Output checkers required as PSL

-o : Specify output checker filename

-1 : Specify output log filename

-s : Specify output connectivity specification filename
-m : Generate Questa Formal Makefile

B 7

BOABRT, TREBARETUN TSV, MERRME N (B "checkerssv’) 1R A SVA 8. A, BFAR
LB FEEE HRIETR B AIAITA.

HIAS Bt HEBRMEMSE . B2 ToV 5 SV ISEMAEIE, BEENEKBEEIEMIENETSE
B9 &R ZSFHIBRIABFRA checker_conn_spec, AI{ER -s AXRFLUBS  FREN tsv 3 csv, BIK
BURFHINSFRIFE T
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WSS checkerssy B8 A THERTERAEVLEEE. ATEIER, Laiihr "BIEER 24
BlE, FHEEAEEE, MNERERAS. RERIFLIGIEEEMESE—MaERS ., E 8
GEET—TUNAENK) ERT SVA X checkers.sv SZ144 H B F.

package connectivity pack;

property cond p (clk, rst, cond, inA, inB);
@ (posedge clk) disable iff (rst)
cond |-> inA == inB;
endproperty:cond p

property cond dly p (clk, rst, cond, inA, inB, delayC);
@ (posedge clk) disable 1iff (rst)
cond |—> #delayC (inB == 3Spast(inA,delavyC));
endproperty:cond dly p

property connect p (clk, rst, inA, inB);
@ (posedge clk) disable 1iff (rst)
inA == inB;
endproperty:connect p

property connect dly p (clk, rst, inA, inB, delayC);
@ (posedge clk) disable 1iff (rst)
1'bl ##delayC 1'bl |—> (inB == 3Spast(ina,delayC)) ;
endproperty:connect dly p

property mutex_p (clk, rst, ina);
@ (posedge clk) disable iff (rst)
SonehotO (ind) ;
endproperty:mutex p

property tied high p (clk, rst, ink);
@ (posedge clk) disable iff (rst)
& (ina) ;
endproperty:tied high p

property tied low p (clk, rst, ina);
@ (posedge clk) disable iff (rst)
~| (inA) ;
endproperty:tied low p

endpackage:connectivity pack
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module checkers (input logic clk, rst);
import connectivity pack::*;
// Connect: cpu top.muxl.ux.uy.a cpu_top.cmdack outa
CHECK CONNECT 2: assert property |
connect p(.clk(clk),.rstirst), .inA(cpu top.muxl.ux.uy.a),
.inB(cpu_top.cmdack _outa)));
// Cond: cpu_top.command_outa cpu_top.muxl.outp[73:70] cpu_top.arbiterl.gnt_a
CHECK COND 1: assert property (
cond p(.clk(clk),.rst(rst),.cond(cpu_top.arbiterl.gnt a),
.inA(cpu_top command cuta), .inB{cpu top.muxl.outp[73:701)));
// Mutex: cpu_top.gnta,cpu_top.gntb,cpu top.gntc
CHECK MUTEX 1: assert property |
mutex_p(.clk{clk),.rst(rst),.inA{{cpu_top.gnta,cpu_top.gntb,cpu_top.gntc})));
endmodule: checkers
module bindings;

bind cpu top checkers u checkers (.%);

endmodule :bindings

A8

IEFRAE A makefile S2IFF PLRIZFTEIIERY SVA 3 PSL M TS24 AT Questa Formal, SAFIEITHI
S

1% makefile &) Makefile _ ConnCheck, EB=1%H8 :
m compile _ checkers : Zgi¥ SVA 5{ PSL
m compile _ formal _ model : i&1T CSLIRFELIMZER A IEEY
®m run _ formal : I&1T Questa Formal JERR" iRFE
WE—"1run_all 28, ERFRAHITIBE =1, ATIEBIT makefle RBIFFRHER, BPREEIIT !
make -f Makefile _ ConnCheck run _ all

BT mFFIERRFZBAER 9 ARTE B & “results/csl” F1 “results/prove” A,
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Makefile _ ConnCheck K{#Eﬁﬁklﬂfﬁw%ﬂ 1Z1T Questa Formal FREEMIEARZE, BEESHEERN
ERIRHt, A PEERZRIRAIRER B TYRIE.

Blgn, makefile ;A SIMRZNIGERIEHISE (BFEXRH. REYRE) . FILAIERECZINIEE
PAEER

®BE— T MINNEIA GenDoc . pl, lttﬂﬁﬂleE’H’EFHE"”ﬁ/ité*%&hiﬂ checker _ conn _ spec MffL,
Z R B EMRFINE THRERRZIRANEE ST, GenDoc BIANTERSHR IEIR” 5 REIE1T.

IR LIRS 254, 0E 9 R,

Usage : GenDoc.pl [options]

Options:
-i : Connectivity specification input filename
-0 : Connectivity specification output filename
-r : Prove report filename
B9
BOABAFRR S4B

m EFEMEATEMANN S - checker  conn _ spec.tsv
EEMHCHE S  conn _ spec _ results (EZREUREFHNZEER)
m FRAIRE % | results/prove/0in _ prove.rpt

PRERXLEABEER R LUERESAXRFUES

£ IR FEliEiT /R, AR S IFRIRAAE NERMEAE R B AR E R AFRFATS. 2B 10

iR

PROOF CHECK_CONNECT_1 | connect |cpu_top.cpuifi.req cpu_top.arbl.req_a

FIRING CHECK_TIE_LOW_1 |tie_lo cpu_top.arbl.gnt_b

INCONCLUSIVE | CHECK_MUTEX_1 mutex cpu_top.data_out_ena |cpu_top.data_out.enb

PROOF CHECK_MUTEX_2 mutex cpu_top.gnta cpu_top.gntb cpu_top.gntc
B 10

—TLERIE 1 BH T AR TEITBEEMREREZNG SR, B 12 BRTEMRE.
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# Compile RTL design files

vlog -f filelist.vl -work work

# Run checker creation script

GenConn.pl conn_spec.tsv -s my checker conn spec -m -tsv

# Run generated Makefile for CSL and Prove steps

make -f Makefile ConnCheck run_all

# Run GenDoc to annotate Prove results

GenDoc.pl -1 my checker conn spec.tsv -o conn spec results

B 11

R REBEAE
(TSV & CSV)

vlog GenConn

checker_conn_spec GenConn.log

E checkers.sv

CSL
‘ GenDoc
Oin_prove
v
Oin_prove.rpt conn_spec_results
‘___/
B 12
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