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CONFERENCE AND EXHIBITION

The Chosen Template Testbench Customizations
The Simple Generator nterface customization

top.sv —just one interface

import uvm pkg::*; class _ VIP_ driver extends _ _ o _ interface VIPlinterface (input clk);
‘uvm_component_utils(_VIP_ driver) The generator runs against a directory full of reg [2:0] id; // 0 to 7

import _ VIP_ ip pkg::*; files. Each file is processed in turn. reg [31:0] serial number;
function new (string name= " VIP driver", reg W

1) Thestring“ VIP__ " in the template is

module top () ; uvm component parent = null); | T | £ h reg [7:0] addr;
reg clk; super.new (name, parent) ; replaced wit t e actu? na“me o”t e VIP. reg [7:0] idata;
__VIP interface VIP interface inst(clk); endfunction For example’ fastbus , OF VIP1". reg [7:0] odata;
2) The generated files are put into a new endinterface
. . . . f - - ! l h h h ; . .
initial begin unction void build phase (uvm phase phase) directory. They can be compiled and run Tob Level customization
. super.build phase (phase); .
run_test(); dfp s P P directly. But they don’t have the p
end endafunction : - ackage VIP 1 kg;
gl programming for the driver or P z ) P
endmodule : import uvm pkg::*;
. transactions for the target VIP yet. -
. __VIP_transaction t; 9 y “include "uvm macros.svh"
ip_pkg.sv int delay; 3) The generator is responsible for
package VIP ip pkg; generating the “boilerplate” or “plumbing” import ip pkg::*;
import uvm_pkg::*; task run phase(uvm_phase phase); that can be tedious in the UVM. import test pkg::*;
"include "uvm macros.svh" forever begin - - ..
— . . 4) The user is responsible for customizing
seq 1ltem port.get next i1tem(t); he VIP i di ¢ module top () ;
“include "types.svh" ‘uvm info(get type name (), the SpecItiC generate Interrace. reg clk;
{("Executing: ", t.convert2string()}, 5) The template code should be runnable (It
‘include "transaction.svh" UVM_MEDIUM) makes development and debug are VIPlinterface el vif (clk);
"include "driver.svh" delay = t.delay; easy) dut dutl (
“include "sequencer.svh" fdelay; #!/bin/tcsh -f .clk (el vif.clk),
“include "sequence.svh" seq_1iltem port.item done(); # Usage: generate VIPl [VIP2]... [VIPN] .valid (el vif.valid),
"include "agent.svh" end # .id (el vif.id),
“include "env.svh" endtask foreach VIP ( $* ) .serial number (el vif.serial number),
“include "test.svh" endclass set idir = templates/templatel .rw(el vif.rw),
endpackage sequencer SVh set odir = tmp generated files/$VIP .addr (el vif.addr),
. q i mkdir -p S$odir .1data (el vif.idata),
transaction.svh P .
typedef enum logic {READ, WRITE} RW T; uvm_sequencer# (__VIP__transaction); set of = ‘basename $if’ ) ;
int gid; ‘uvm_component utils( VIP sequencer) set of = Sodir/Sof
int gserial number; sed -e s/ VIP /$VIP/g < $if > Sof initial begin
function new (string name = " VIP sqr", end uvm config db# (virtual
class VIP transaction extends uvm_component parent = null); end VIPlinterface) ::set (null,
uvm_sequence item; super.new (name, parent); "uvm test top.el.a", "vif", el vif);
‘uvm object utils( VIP transaction) endfunction l\“ . . run test();
bigtest
end
bit [2:0] id; // 0 to 7 function void build phase (uvm_phase phase); 4 VIPs used, each instantiated 4 times
bit [31:0] serial number; super.build phase (phase) ; always begin
endfunction 3UVM Testbench ~ BE®® 5 bigtop.sv - @test@1 BB #10 clk = 0;
rand int delay; endclass Filter: o @) | 2 #10 clk = 1;
3 import uvm_pkg::*;
. Current Scope (@tGSt@l) - include "uvm_macros.svh"
Not a generic agent.svh  Tastbaron 'B S end
rand RW T rw; : uvm_test_top (@test@1) | Iebort VIboiobkniie! endmodule
- ’ transaction — but * 1l (@VIPltest@1) 8 import VIP3ip pkg::*:
rand bit [31:0] addr; class VIP agent extends uvm component; » ed4 (@VIPlenv@4) f] twport VIPalp pkg::t; ] ) _
rand bit [31:0] data; part of this template ‘uvm_component utils( VIP agent) s 2 (viplomes | T s test extends um test; Driver customization
» el (@VIPlenv@1l) 13 _ _ .
v 12 (@VIP2test@1) - ﬁ%iitﬁiiﬁ; typedef enum logic {READ, WRITE} RW T;
constraint values |{ __VIP_ driver d; dhedicidb ol B class VIPldriver extends
18
addr > 0; addr < 100; _VI P_sequencer sqgry; : 2% Eg&:gggg&gg ' fugﬁgggnngsxz[(]:;;inga?zrgi)f "test", uvm_component parent = null); U_Vm_drj_ver# (transaction) ;
data >= 0; data < 8; v (?}/g\?ff»?@l}gm) N e ‘uvm component utils (VIPldriver)
. . > e env : unction void bui ase(uvm_phase phase); T T
delay > 3; delay < :]_O; function new (Str:l.ng name = "_VI P_agent" ’ » e3 (@VIP3env@3) ' : VJ:-E%—EQS‘;- g g%éiggggEége_Ighcreggeg:gf:: EEIS;,
B ] » e2 (@VIP3env@2 : oS b e Lo e b S R L _ . .
) uvm_component parent = null); , o (ovipeney | B Vind tost = VIPAteatiitype idsicraate ntds, thiay. virtual VIPlinterface vif;
- 28 endfunction
super.new (name, parent); ?g?&;mﬁﬁ%éﬁ 8L endclass uvm analysis port #(transaction) ap;
] ] = endfunction » e3 (@VIP4env@3) module top();
function new (string name = u 1 ol L mum:mmn Tb Leve|_f1j tesf’
" VIP transaction"); > el (@VIPdenv@1) run_test(); p g function new (string name = “VWIPldriver",
super.new (name) ; function void build phase (uvm phase phase); endnodule uvm_component parent = null);
id = gid++; d = __ VIP_driver::type_ id::create( ~ > [ ‘tﬁm A B ’ super.new (name, parent);
serial number = gserial number++; "d", this); | - s - | endfunction
endfunction sqr =  VIP sequencer::type id::create %) Soral Name ahies T 400 450
"sqrt, this); | NN R me——— e | tunction void build phase (uvm phase
function String Convert2string ( ) ; endfunction S 100005 | | —'_ _________ Do T | _________ phase) :
return Ssformatf ("id:%d $%$s (%d, %d) #%d", = S ' super.build phase (phase);
. . a.sqr.s3 —
id, rw.name () ,addr,data, serial number) ; function void connect phase ( ! S0 pe ap = new("ap", this);
endfunction uvm_phase phase); ! endfunction
d.seqg item port.connect ( 1
function void do record(uvm recorder sgr.seqg_item export); ] VIPltransaction t;
recorder) ; endfunction 1 int delay;
super.do record (recorder) ; endclass 1
‘uvm_record field("id", 1id); E'lDesign-VlPlip_pkg ClTlelEl & ip pkg.sv - VIPLlip_pkg task send to bus(VIPltransaction t);
‘uvm_record field("serial number", {-@, i o | %a package VIPLip_pKg; T ‘uvm_info (get type name (),
serial number); ivmupjmg v||l® DU i Tﬂii??ﬁ?ggu”ww = {"Executing: ", t.convertZ2string() },
. : l 5
uvm record field("rw", rw.name()); | Instance Design Unit 6 include "types.svh" UVM MEDIUM)
- - — 7 -
"uvm record field("addr", addr); Wil top top 8 include "transaction.svh" vif.addr = t.addr;
. - - . | H uvm_pkg uvm_pkg 9 include :'(H'l\.v'el'.'i-\/h" ; ]
uvm_record tield("data®, data); | ™ VIPlip_pkg VIPLip_pkg 11 “include “soquence.svh" if (t.rw == READ)
‘uvm record field("delay", delay); |kl VIPZip_pkg VIP2ip_pkg ig e ] vif.idata = t.data;
e - | VIP3ip_pkg VIP3ip_pkg 14 include "test.svh"
endfunction ' @ VIP4ip_pkg VIP4ip_pkg < | —— else
endclass | bigtop_sv_unit  bigtop_sv_un 7 ] vif.idata = t.data;
il + 100000 R 58 il 1 P A FB7
i+ i ackages : ’ di ST
sequence.sv | | IS ; ecoraing vif.id = t.id;
class VIP seq extends | Design B3 JENMIIE e bt | Flen 1 Daton S| ip_pkg.sv B vif.serial number = t.serial number;
uvm sequence# ( VIP transaction); vif.valid = 1;
‘uvm_object utils(_ VIP_ seq) A test with 1 VIP instantiated 4 times ¢ (posedge vif.clk);
. . . - ¢ . y 1f.valid = 0O;
Transaction coloring by attribute and the driver ‘transaction vit.vali
function new (string name = "seq"); — : @ (negedge vif.clk);
Transaction Transaction
super.new (name) ; uvm_test_top.el.a.sqr.si| . ) N T ———————————————————————————————————— endtask
endfunction e . N
fi;féif | task run phase (uvm phase phase);
VIP transaction t; add 32! 16 2d 35 9 ic 15 | 1- . 60 ic 1e 14 ) uvm_in fo (g e t_t ype name (),
e P ° i ' ’ | ' "...starting", UVM MEDIUM)
task body () ; forever begin
for (int 1 = 0; 1 < 1000; i++) begin OVIP1drivers seq i1tem port.get next item(t);
t = VIP transaction::type id::create(..); i {Hﬁé¥t- aren € _ @vIPa v " JOVIP] VIP] @VIP1* @V gvVIP 0@ 1s* ]@VIP1* - ap.write (t);
AVIP1driver| - g 1 e A VTR 1o * VTPl eann * Ay TP * oy ¥ 15 VTR TR * oy TR * oy AVTRE* WY TR . T TPl cenn T avTIP* lavIPIc* GV TR * lav] *
start item(t); + g send to bus(t);
if (!t.randomize()) i ; - - - seq item port.item done();
‘uvm_fatal (get_type_name(), " FATAL") e 1 o T 6 [sls[ il 5 [ 7 [al7] 35 [ 7 [s5] o [ 3 [7 end
finish item (t . TP1driv 16e g « ” 1a7 endtask
inish i (t) . : , p [FWRTTE] READ | READ READ[WRITE] READ | READ WRT'TWR 1 VIP - “smalltest EAD]
end @vIP1driver@l.t.type_name ion Lon endclass
endtask uvm_test_top.e2.a.sqr.s2 .
endclass | . L8 | . | : R|Ch Edelman
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