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Introduction

WAs size of typical digital design grows, you
have to raiseabsiraction /laxewnhile creating it.

WHigher abstraction levels can be achieved
In different areas:
E When handling individual bits is no longer feasible,

you can use arrays, records/structures or even
associative arrays.

E When simple functions/tasks/procedures are not enough to manage your
code, you can switch tObjeat @tientedProgramimin(OOP).

E When data transferred in your design gets too diverse and too complicated,
you should consider raising data transfer abstractioft@nsaciion’ kevX
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Transactions Overview

@ Transactionis an abstraction ahformation transfer. w ,
)

W If you have a problem with the termansaction, try 0//0,0
to replace it withmessage

W In languages supporting OOP transaction is typicall
executed by calling method of some design object.
In other languages it can be a procedure/function c

wWIn UVM a transaction is a class objectrq_transactiol, that includes
whatever information is needed to model the communication between
two components.

(W The amount and detail of the information encapsulated in a transactiol
IS an indication of the abstraction level of the model.
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BasicITivM CGommunication

(W The most basic transactidavel operation allows one component to put
a transaction to another

W The producer generates transactions and sends them out througfoits
(green square.

producer + *@ consumer

(W The actual implementation of the transaction is supplied by the
consumer.

W The transaction implementation (in consumer) connects with requeste
viaexport (red circlg.
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Put vs.(Get

W If directions of data and control flow agragaoducerputs transaction

INto consumer
producer

. ’ . consumer

W If directions of data andontrol flow disagreeconsumergets transaction

from the producer
get_
producer

o——m 9%

consumer

W No matter if it isput or get situation, the process witkxport
(the executor) Is responsible for implementation of the transaction;
requester is using ifgort to call services of the executor.
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FIFQS

W Simple transaction models (direct consumer to producer connection)
work OK only when data traffic is slow.

W It may be necessary for components to operate independently, where
the producer is creating transactions in one process while the consum
needs to operate on those transactions in another.

_ et
producer H tim_fifo b‘ I congsuﬁ1er

W TLMFIFQs used to synchronize data flow between producer and
consumer.

W So, the producer puts the transaction into the TLM RlfeQwhile the
consumer independently gets the transaction from the FIFO.
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AnalysisriPoris

W TLM provides additional, specialized sub2 sub
transaction port:analysis port
(Look for blue diamond in the diagram.) ?

: get sp_
producer H tim_fifo H consumer

w tim_analysis_port  has just one interface methogrite (void function)
and can be connected to analysis exports of multiple aatiéecting
components (scoreboards, coverage collectors, etc.)
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TransactionfRecardinghini RivieRRO

WThe transaction defined Iin the source code can be recorded In tl
simulation database in RivieRRO.

WThe transaction happens on a transaction stream.

() Transactions have both their beginning and end times and can
overlap one another.
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stream_consumer |
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TransactionfAttrthutes

W The transaction attribute is a useefined property assigned to a

transaction.

WAnN attribute has a name and a value.

WALttributes can be assigned any arbitrary meaning.

lame

packet stream

addr
accept_time
Initiator
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Linking sSignalsdo ardransaction

wSignals could be linked to a transaction stream.

(WEasy association between the transactions and the signals.
wWLinked signals are automatically tracedsth

Mame | Value
ABUS |
type . WRITE
addr - 1284
data . 1928

relations in(0)
relations out{ 0} :

M= rewr 0

R= reg i1

R= grant 0

= ack 1]
> = data 00000000
> H= addr EUUUUUUUU
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|I:I| [ |2I;I [} PI? [} |EI? 1
%] Count [¥] Relations

e

1 |1|'T'I|:II 1 P-?l:ll 1 |1‘ILCII 1 P-ﬁl:ll 1 P-gl:ll 1 |2|'T'ICII 1 F?ﬂl 1 |2‘I10I 1 Fﬁgl 1 |2$0I 1 pl;lgl 1 |3I20I 1 |3‘I10I 1 pﬁgl

relations in( 0 )
relations gut( 0 }

ABUS
B WRITE B READ
1284 12416
1528 1031

relationz in( 0 )
relationz out( 0 )

| I
00000000 00000753 00000000 00000407 00000000
00000000 00000504 00000000 00003080 00000000



Linking TTransactions

WTwo transactions can be related as source transaction and targe
transaction.

WHelps with better understanding of the data flow in the design.
WThe relation interpretation is abstract and up to the user.

Mame Value o Lo |20 |30 1o |50 |60 [70 |E
PR e e R e R EE TR TR [ | LI I B | [ | [ | LI B | Fro e [ I |
: : &[] Qount [/] Relations
ipacket_stream :

| addr L 420 5 120 w2

accept_time 0 0 B relations inf 1)
©initiator E 46T 457 relations out( 0}
: relationsin(1) B relations in( 1)

: relation : : L. 1.relation

i relations out( 0 ) relations out( 0 }

_ ount [] Relations
stream_consumer |

addr L 120 B 120 M 34
accept_time L0 5 0
initiator © 467 467
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Using TFransactiom Reeonding

wWSimple case using Rivisrawh Q& UG NI yal O A2y

task doXaction (abus ibus);
transl = jbeginTransaction ( my stream, :time);
tnp = ibus.addr;
addattribute{ transl, "addrc", tmp )
tnp = ibus.data;

FaddhAttribute | transl, "data", tmp }: MName Value L e Ll
tmp = ibus.write; i | &[] Count [7] Relations
FaddAttribute| transl, "write", tmp ): ABUS :
#100 addr | 58 |58
fendTransaction ([ transl, $time ); data . 266 ; 266

endtask write : 0 FL0

inicial begin
abus t;
my stream = :createStream ("ABUS");
L = new;
t.randomize ()
doXaction(t):
end
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TransactionfRecording In\WXYM

w[f SGdoa G118 F t221 FG '+taQa al
producer H tim_fifo H consumer
2
WThe design contains two producers, :
consumer and FIFO:
t .

W 1stproducer talks to consumer directly. producer

) 2nd producer talks to consumer viln_fifo. 1

() Producergyenerate randomized packets and
sends them via ports.

) Consumer receives packets and generates
transactions
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W k1S of | R Top edicohnections

class top extends uvm_component

producer #(packet) p1;
producer #(packet) p2;
uvm_tim_fifo  #(packet) f;
consumer #(packet) c;

“uvm_component_utils (top)

function  new (string name, uvm_component parent=null);
super . new hame,parent );

new("producerl” this);
new("producer2",this);
= new(" fifo " this);

= new(" consumer",this );

pl.out.connect( c.in);

p2.out.connect( f.blocking_put_export );
c.out.connect ( f.get export );
endfunction
endclass
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Direct Purtl/ExgurtlConneetion

WProducer 1 connects to Consumer directly: port to export.

WProducer 1 makes call mut() function.
wWConsumer provides implementation fput() function.

producer [B—>@ consumer

uvm_blocking_put_port  #(T) out;

task run();
Tp;
[)Oergi r‘count =0; count < num_packets; count++)

void '( p.randomize ());
out.put (p);
#10;
end
endtask

uvm_blocking_put_imp  #(T,consumer #(T)) in;

task put (T p);
lock.get ();
count++;
accept_tr (p);
#10;
void '( begin_tr (p));
#30;
end_tr (p);
endtask
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