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Abstract

SoC designs have become extremely complex as more and more IP blocks are integrated into them. This
increases the veri cation challenge manifold in terms of con guration and data handling, as well as architecting
and maintaining a large veri cation environment. Hence it has become very important to create a robust and
reusable testbench using a proven methodology that does not just facilitate but also improves the ef ciency in
verifying different con gurations of the device under test (DUT).



2uvm _confi g _ db# <type>) :setl uvm _component cntx t,

3 stri ng in st _naneg,
4 st ri ng fi el d _ name
5 <type> valu e)

6

7uvm _confi g _ db#(<type>} :getl uvm _component cntx t,

8 st ri ng in st _ naneg,
9 stri ng fi el d _ name
10 re f valu e)

Figure 1: set() and get() function syntax

“‘entxt " and “inst _ name " are used to specify the storage location or address of the object handle. When used
properly these parameters de ne the hierarchical path to the object data.

“¢HOG B QEhE name for the object. It does not have to match the object’s actual name in the source code.
Objects using set) and JHW must use exactly the same name, otherwise the receiving partyJHW) will fail to
nd the objectfrom XYP B FRQ¢J B GE

“Y D O'Xslthe actual object handle shared throughthe XY P B FR Q ¢.MBItifieErecipients accessing an
object via JHW, will access the same object.

“<type> " is used as a parameter forthe XY P B FR Q ¢ &la&s@kHdentify the object from the uvm _
FRQ ¢ J B “@ype>" which may be either an integral or string, is the class name of the “Y D O’XFhe exception
is with enumerated type variables which must use int otherwise the set) won't work as expected.
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Figure 2: con g_db for enum type

The sef) speci es the “address” (cntxt & inst _ name ) where the object handle is stored to control the
recipient(s) of the object. The JHWhas the same exibility, and can freely select from where the information is to
be fetched. In practice JHW can be used to fetch an object destined to any component in the hierarchy. Typically
forsetf) and JHW, W KL usedinthetntxt " eld to specify the current instance/scope. set() uses

‘inst _ name " to address the object to the appropriate sub-block in the hierarchy. JHWoften uses empty ()
inst _ name , since it typically is getting the objects destined for itself.

Figure 3: set() and get() typical use

XY P B FRQ ¢ Jh8s Gvi& additional functions exists) and ZDLW B P R G Lexidt&) veri es that the
de ned variable isfoundinthe XYP B FRQ ¢ JTBe&B LW B P R G Lfyndtien blocks execution until the
de ned variable is accessed with the set() call.

Figure 4: exists() and wait_modi ed() typical use
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Automatic Con guration

UVM also offers build-time con guration of uvm _ component (and extended) classes utilizing XYP B FRQ¢J B
G .Hn automatic con guration, it is suf cient to call set) from an upper layer in the hierarchy and the JHWuwill
automatically execute at build time without requiring an explicit call. Automatic con guration utilizes the uvm _

FR Q ¢ J Bfaathre “under the hood” to pass the con guration values from higher level testbench components in

the hierarchy to its lower level components.

For automatic con guration to work there are two important requirements:

The variable or object must have the appropriate FLAG in XY P B ¢ H Oaci®s
super) mustbe calledin EXLOG B SKDVH

3 FODVagents HHTWHQGV XYP B DJHQW

4 int i4;

5° XYP B FRPSRQHQW B XWi@@entB EHJILQ
XYP B ¢ HOG @&, UgW_ ALL _ ON )

XYP BFRPSRQHQW B XWLOV B HQG

O 00N>
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During the build phase of the simulation the agent object’s “i4” variable would get value 1111. It is important to note
that automatic con guration happens only at build phase.

Command Line

Compilation and simulation time are the major contributors to veri cation overhead. The ability to change the

con guration or parameters without being forced to recompile is critical. The UVMclassKX YP B FPGOLQH B
processor provides a mechanism to capture the command line argument and pass to veri cation components

the testcase name, verbosity, con guration and other attributes.

Con guration overriding can only be done from the command line for integer and string using the following:

XYP BVHWBFRQ¢;¢IJBLQW FRPS! (¢OHG! YDOXH!
XYP BVHWBFRQ¢{¢JBVWULQJ FRPS! ¢HOG! YDOXH!

There is no way to override the object from the command line, because XY P B R EddkhbBtWe passed to
the simulation.

When using the command line argument to set the con guration, make sure that the “<type>" used in
XYP B FRQ¢ Js&)G Eand JHW functionsis X Y P B E L W fériktedei-arid the “Bypas” for
VW U Li®ds shown below:

2FODVaiv HIWHQGYV XYP B HQY

3 int a;

4 VWULQJFRORU

5

6 ..

7 IXQFWLRQ QWY U LGade, uvm _ component SDUHQW
8 supernew QDPH SDUHQW

9 HQGIXQFWLRQ

10

11 YLUWXDO IXQFWLRQ YRLG EXWOG BHaseDBBUHQW
12 VXSHU EXLOG B SphaséH

13 LI ( XYP BFRQ:/J# GEY P B E L W) WHMhE D" Pa’B) W
14 ° XYP BIDWDO
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The log message generated during simulation is:

UVM _INFO@ 00 UHSRUWAH8OO0 B &0'/,1( B 353&@0\LQF R Q ¢sétting |UR Rhe
FRPPDQIRH XYP BVHWB FRQ¢JBLQW XYP B WHVW BWRS HQY B L

UVM _INFO@ 0. UHSRUWA8OO0 B &0'/,1( B 353&@0\LQFRQ ¢siétting | UR Rhe
FRPPDQI®H XYP BVHW B FRQ¢J B VWBLOWIHXYW B W RFRORUWMGB L

Cross-Hierarchical Access

The sef) and JHW parameters ‘tntxt 7", “inst _name "and“¢;HOG B @ h&kH it possible to use a
number of different paths to the same object. €ntxt " uses actual object hierarchy whereasifist _ name " and
“¢, HOG B @ Ddgesthe hierarchy path with names given to the objects in create(ynew() method. It is good
practice to create the objects with the same name as the object name.

When referencing down in hierarchy, it should be enough to use this in “cntxt " and then provide the path and/
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Figure 9: set() and get() functions need “cntxt” parameter of type uvm_component or null

One common usage of XY P B FR Q ¢ JolBsi@eEivm _ components , is delivering values from KGO B W/ RS
the testbench, including access to interfaces instantiated on KG O B. Wieugh K G O B \g Rdb extended from
any UVMclass, XY P B FRQ ¢ Xab dHllbbe utilized and communication with the UVM part of the testbench

is possible.

If set) or JHW function is used with tntxt " parameter not pointing to object of uvm _ component extended
classes, there will be a compile error as shown below.

Figure 10: Example error messages when trying to use “this” for non-uvm_component in set/get

Problems, Errors and Debug

Even though operation and use of set) and JHW functions with XY P B FR Q ¢ Jaf® I@€al and quite
simple, XY P B FRQ ¢ Jr8atededebugging is often needed. Some errors may stop the compile or simulation
making them easy to nd, as opposed to a coding error that simulates without error even though the JHW
function was receiving incorrect objects. Some common types of errors are:

Compile time errors

— Parameter type does not match provided T value

— Trying to use this-pointer from class not extended from uvm _ component

Simulation time errors

— JHW does not nd what was set using set) due to misspelling of fnst _name "or“¢( HOG YDOXH
— Q X mbject access attributed to JHW used before set()
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Synopsys’ VCS Discovery Visualization Environment (DVE) has built-in support for UVM debug. Using the GUI, it is
possible to get list of “Set calls without Get” and “Get calls without Set”. These lists help to nd and detect errors
in the testbench. Figure 11 below shows the DVE UVM debug dialog window.

Figure 11: Synopys’ VCS DVE UVM debug dialog window

The UVM command line option 890 B &21),* B '% B 75/%&kes all set) and JHW calls visible in the
simulation log. However doing this makes the log le too verbose and dif cult to interpret. For this reason tracing
is typically turned on only when nding aspecic XY P B FRQ ¢ JoBblerk Below is an example of log
messages printed out when set) and JHW functions are executed.
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Don'ts:

Avoid usingthe XYP B FRQ¢,J B GE PHFKDQLVP H[FHVVLYHO\ DV LW may cause
performance issues

Avoid using the automatic con guration or implicit JHW method call

Apart from the above recommendations, it is recommended to use a UVM-aware GUI-based debugging tool such
as Synopsys’ VCS Discovery Visualization Environment (DVE). As part of Synopsys Professional Services we have
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QHZ B YDOWHVJ §H1)

117 GLVSOB\ WR HYHU\ DJHQW UHJIH[S QDPH B DJHQW B " 3
118 XYP B FRQ ¢ J(BtGQ VHW this
119 “name _ agent _ ?,,
3SLBRIBHQY”
121 4 _env
122 )
QHZ B YDOWHVYJ KL
124 GLVSObB\ WR HYHU\ DJHQW UHJH[S QDPH B DJHQW 3
125 XYP B FRQ ¢ J(BtGQ VHW this
126 “name _ agent _*,
3L BRIBHQY’
128 i5 env
129 )
QHZ B YDOWHVYJ HHL)
GLVSOD\ 3 WR HYHU\ DJHQW UHJH[S DJHQW 3
132 XYP B FRQ¢{JI(BIGEHW XYP B URRW), JHW
133 “fagent®
);
H~ QHZ B YDOWHVYJJHU
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