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library osvvm, osvvm_Axi4 ;
context osvvm.OsvvmContext ;

. . .  

entity  TbAxi4  is
end entity TbAxi4 ;
architecture TestHarness of TbAxi4 is
. . . 
signal ManagerRec : AddressBusRecType (

Address      (AXI_ADDR_WIDTH-1 downto 0), 
DataToModel (AXI_DATA_WIDTH-1 downto 0), 
DataFromModel(AXI_DATA_WIDTH-1 downto 0) 

) ; 
begin

osvvm.TbUtilPkg.CreateClock(Clk, tperiod_Clk) ; 
osvvm.TbUtilPkg.CreateReset(nReset, . . .) ; 

DUT_1: DUT ( . . . ) ; 

Axi4Manager_1 : Axi4Manager (MRec, . . . ) ;
UartRx_1      : UartRx(RxRec, . . . ) ; 
UartTx_1      : UartTx(TxRec, . . . ) ;

TestCtrl_1    : TestCtrl (TxRec, RxRec, MRec, nReset) ;
end TestHarness ; 
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type AddressBusRecType is record
Rdy : RdyType ;
Ack           : AckType ;

Operation     : AddressBusOperationType ;   
Address       : std_logic_vector_max_c ;
AddrWidth     : integer_max ;
DataToModel : std_logic_vector_max_c ;
DataFromModel : std_logic_vector_max_c ;
DataWidth     : integer_max ;  
. . .

end record AddressBusRecType ;
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procedure Read (
signal   TransRec    : InOut AddressBusRecType ;

iAddr : In    std_logic_vector ;
variable oData : Out   std_logic_vector ;

StatusMsgOn : In    boolean := FALSE
) is
begin
-- Put Transaction into Record
TransRec.Operation <= READ_OP ;
TransRec.Address <= SafeResize(iAddr, TransRec.Address'length) ;
TransRec.AddrWidth <= iAddr'length ;
TransRec.DataWidth <= oData'length ;
TransRec.StatusMsgOn <= StatusMsgOn ;

-- Handshake with Verification Component
RequestTransaction(Rdy => TransRec.Rdy, Ack => TransRec.Ack) ;

-- Get Results
oData := SafeResize(TransRec.DataFromModel, oData'length) ;

end procedure Read ;
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type AddressBusRecType is record  . . . ; 
Write(AddrRec, iAddr, iData) ;
Read (AddrRec, iAddr, oData) ;
ReadCheck(AddrRec, iAddr, iData) ;
. . . 

type StreamRecType is record  . . . ; 
Send (TxRec, iData [, iParam]) ;
Get  (RxRec, oData [, oParam]) ;
Check(RxRec, iData [, iParam]) ;
. . .
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entity Axi4Manager is
generic (
tperiod_Clk : time := 10 ns ;
. . .
tpd_Clk_RReady : time := 2 ns  

) ;
port (
-- Globals
Clk : in   std_logic ;
nReset      : in   std_logic ;

-- AXI Master Functional Interface
AxiBus : inout Axi4RecType ; 

-- Testbench Transaction Interface
TransRec    : inout AddressBusRecType

) ;
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TransactionHandler : process  
begin
WaitForTransaction(
Clk => Clk, 
Rdy => TransRec.Rdy, 
Ack => TransRec.Ack

) ;

-- Decode and execute the transaction
case TransRec.Operation is
when WRITE_OP =>
AxiWrite(TransRec.Address, TransRec.Data, …);

when READ_OP =>
AxiRead (TransRec.Address, TransRec.Data, …);

when . . . =>
-- Other Transactions

end case ;
end process TransactionHandler ; 
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entity TestCtrl is
port (
TxRec : InOut StreamRecType ;
RxRec : InOut StreamRecType ;

ManagerRec : InOut AddressBusRecType ;

nReset       : In    std_logic
) ;
end TestCtrl ;
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SynthWorksarchitecture UartTx1 of TestCtrl is
. . .

begin
ControlProc : process
begin
. . .
WaitForBarrier(TestDone, 5 ms) ;
EndOfTestReports ; 
std.env.stop;

end process ; 

AxiManagerProc : process
begin
wait until nReset = '1' ;
Write(. . .) ;
WaitForBarrier(TestInit);
. . .
WaitForBarrier(TestDone) ;

end process ; 

TxProc : process
begin
WaitForBarrier(TestInit);
Send(. . .) ;
. . .
WaitForBarrier(TestDone) ;

end process; 
. . . 18
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signal TbID, RxID : AlertLogIDType ; 
signal ReqID1     : AlertLogIDType ; 
signal SB         : ScoreboardIDType ;
. . . 

ControlProc : process
begin
SetTestName("UartRx1") ;  

TranscriptOpen ;
SetTranscriptMirror(TRUE) ; 

TBID   <= NewID("TB") ;
RxID <= NewID("UartRx_1") ;
SB     <= NewID("SB", ModelID) ;
ReqID1 <= NewReqID("Req1") ; 

wait for 0 ns ;
SetLogEnable(PASSED, TRUE) ;
SetLogEnable(RxID, INFO, TRUE) ;

WaitForBarrier(TestDone, 5 ms) ; 

. . . -- Test Finalization
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%%   2150 ns  Log   PASSED In TB,  Received: 10

%%   2150 ns  Alert ERROR  In TB,  Received: 08 /= Expected: 10

In TB,

In TB,

TxProc : process

begin
Send (TxRec, X"10") ;

Send (TxRec, X"11") ;

. . . 
WaitForBarrier(...) ;

end process TxProc ; 

RxProc : process
variable RxD : ByteType;

begin
Get(RxRec, RxD) ; 
AffirmIfEqual(TBID, RxD, X"10");
Get(RxRec, RxD) ; 
AffirmIfEqual(TBID, RxD, X"11");
. . .
WaitForBarrier(TestDone);

end process RxProc ; 

20



21

SynthWorks

21

use osvvm.ScoreboardPkg_slv.all ;
signal SB : ScoreboardIDType ;
. . .
SB <= NewID("SB", TbID) ;  -- Constructor in ControlProc

TxProc : process
begin
wait until Reset = '1'; 
Push(SB, X"10") ; 
Send(TRec, X"10") ;
. . . 
Push(SB, X"12") ; 
TestActive <= FALSE ... ; 
Send(TRec, X"12") ;
. . . 
WaitForBarrier(TestDone) ;

end process TxProc ; 

RxProc : process
variable RcvD : 
std_logic_vector(7 downto 0);

begin

while TestActive loop 
Get(RRec, RcvD) ; 
Check(SB, RcvD) ;
-- Wait ?? 

end loop ;
WaitForBarrier(TestDone) ;    

end process RxProc ; 

signal SB : ScoreboardIDType ;
. . .
SB <= NewID("SB", TbID) ;  -- Constructor in ControlProc
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RxProc : process
variable RxCov : CoverageIDType ;
. . . 

begin
RxCov :=  NewID("RxCov", TB_ID) ;
wait for 0 ns ;

AddBins(RxCov, GenBin(1) ) ;          -- Normal
AddBins(RxCov, GenBin(3) ) ;          -- Parity Error
AddBins(RxCov, GenBin(5) ) ;          -- Stop Error
AddBins(RxCov, GenBin(7) ) ;          -- Parity + Stop
AddBins(RxCov, GenBin(9, 15, 1) ) ;   -- Break

for I in 1 to 10000 loop
Get(RxRec, RxD, RxOp); 
Check(SB,(RxD, RxOp));
ICover(RxCov, to_integer(RxOp)); 

end loop ;
. . .
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entity Axi4Memory is
. . . 

Initialize : process
variable MemID : MemoryIDType;

begin
-- construct
MemID := NewID( 
Name       => MEM_NAME, 
AddrWidth  => ADDR_WIDTH,    
DataWidth  => DATA_WIDTH, 
Search     => NAME  ) ; 

. . .

architecture Test1 of TestCtrl is
. . . 

MemTestProc : process
variable MemID : MemoryIDType;

begin 
-- look up
MemID := NewID(  
Name       =>  MEM_NAME,  
Addrwidth =>  ADDR_WIDTH,
DataWidth  =>  DATA_WIDTH,
Search     =>  NAME ) ; 

MemRead (MemID, A1, D1) ; 
MemWrite(MemID, A1, D1+5) ; 
. . . 
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ReqId <= NewReqID("TB") ;
. . . 
CovReqId <= NewReqID("Cov1") ; 

TbId <= NewID("TB") ;
. . . 
Cov1Id <= NewID("Cov1", TbId) ; 
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ControlProc : process
begin
. . .  -- Test Initialization
WaitForBarrier(TestDone, 5 ms) ; 

TranscriptClose ; 
AffirmIfTranscriptsMatch("ValidatedResults") ;

AffirmIf(TbID, osvvm.Scoreboard_slv.AllScoreboardsEmpty,
"Scoreboards not empty") ;

. . .  -- repeat for other scoreboard package instances used

AffirmIf(TbID, AllCovered, "Coverage %" & to_string(GetCov)) ; 

EndOfTestReports (TimeOut => (Now >= 5 ms) ) ; 
std.env.stop ; 
wait ; 

end process ControlProc ;
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library  osvvm_TbUart

analyze  TestCtrl_e.vhd
analyze  TbUart.vhd

analyze  TbUart_SendGet1.vhd
simulate TbUart_SendGet1

RunTest  TbUart_SendGet2.vhd
. . . 
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cosim.transRead(addr, &rdata32); 
cosim.transWrite(addr, wdata32);
cosim.transReadCheck(addr, data32);

cosim.transBurstWrite(addr, 128); 
cosim.transBurstRead(addr, 128);   

cosim.transBurstPushData(wbuf, 128); 
cosim.transBurstPopData(rbuf, 128);
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%% DONE  FAILED   Test_UartRx_1  Total Error(s) = 7  Failures: 0  Errors: 7  
Warnings: 0  Passed: 41  Affirmations Checked: 48  at 100100100 ns 
%%    Default                  Failures: 0  Errors: 0  Warnings: 0  Passed: 0
%%    OSVVM                    Failures: 0  Errors: 0  Warnings: 0  Passed: 0
%%    TB                       Failures: 0  Errors: 0  Warnings: 0  Passed: 0
%%    UART_SB                  Failures: 0  Errors: 0  Warnings: 0  Passed: 0
%%    AxiMaster_1              Failures: 0  Errors: 7  Warnings: 0  Passed: 0
%%      AxiMaster_1 Data Err   Failures: 0  Errors: 7  Warnings: 0  Passed: 41
%%      AxiMaster_1 Protocol   Failures: 0  Errors: 0  Warnings: 0  Passed: 0
%%    UartRx_1                 Failures: 0  Errors: 0  Warnings: 0  Passed: 0
%%    UartTx_1                 Failures: 0  Errors: 0  Warnings: 0  Passed: 0

%% DONE  PASSED  Test_UartRx_1  Passed: 48  Affirmations Checked: 48  at 
100100100 ns
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BuildError: Sim_Demo FAILED,  Passed: 149,  Failed: 3,  Skipped: 0,  
Analyze Errors: 0,  Simulate Errors: 0,  Build Error Code: 0
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git clone --recursive https://github.com/osvvm/OsvvmLibraries

https://osvvm.org/downloads

43

source <PathToOsvvm>/OsvvmLibraries/Scripts/StartUp.tcl

build $OsvvmLibraries/OsvvmLibraries.pro
build $OsvvmLibraries/RunDemoTests.pro
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