intel.

Guidelines
for the “Formal verification part-0”
practice session



1 Goal of the session

1) Initial introduction to the JasperGold tool
2) RTL debug in a formal verification environment

2 Prepare the environment

e Copy project files from the UPEL to $HOME directory
e Unzip the project archive

3 Run the tool

e Optional: source <jg config_script>
e cd <unziped_directory>/formal_flow_setup
e Jjg dut_toplevel formal flow.tcl

Or just call the Jasper in a terminal: jg
And source TCL script in GUI:

File Edit View Design Application Window Help

@ Formal Proper... | —

Ela B E

Design Hierarchy

Design Setup — Task Setup — Formal Verification— — Search-

B A2 gottoe B v

Source the same/

Source new TCL script previously used TCL script

After some code changes it is possible to rerun the same script or one of the others that were
already sourced in Jasper.



4  Learn how to analyze results

4.1 Specific module properties
It is possible to review only specific module properties by selecting module in Design Hierarchy

tree:

Design Hierarchy X
; dut_toplevel (dut_toplevel)

B X { dut_toplevel_interface_properties (dut_toplevel_interface_properties)
| ~® T req_ack_properties_for_processing_control_interface (req_ack_interface
% T valid_ready_properties_for_input_interface_0 (valid_ready_interface_prc
¥ O valid_ready_properties_for_input_interface_1 (valid_ready_interface_prc
X { valid_ready_properties_for_input_interface_2 (valid_ready_interface_prc
- % T valid _ready_properties_for_output_interface (valid_ready_interface_pro
l O & Compilation Units




4.2 Filtering properties
In Property Table it is possible to check properties details, but you can also filter properties by its
results, type, etc.

Clear all filters Verification results filter Property type filter

Property Table

< [®No filter El| - Euserii name
g Type ﬁne v |Engine v |Bound |Traces |Time |Task ¥ 7 |Source T
E_ b4 Assert dut_toplevel.as__not_more_than_on... N 3 1 0.0 <embedded> & Analysis Session
E 4 Cover (rel... |dut_toplevel.as_not_more_than_on... N 3 1 0.0/ <embedded> s Analysis Session
—|¢ Cover (rel... |dut_toplevel.as__not_more_than_on... N 2-3 1 0.0/ <embedded> : Analysis Session
g ~/ Assert dut_toplevel.as__fifo_not_written_w... Hp (1) Infinite 0 0.0 <embedded> & Analysis Session

4.3  Open waveforms
To open a waveform just double left click on a failing assertion’s or covered cover’s row.

Note that there are no generated waveforms for passing assertions, unreachable covers,
undetermined properties and assumptions.

4.4  Open source pane
You can review source code in Jasper below waveform:

File Edit|View Visualize Tools Window Help

o8 & |  Layous ‘PECE| s -

v Tag Irrelevant Values

Insertt » Tag Bus Contention Values 2| 3
# v Tag Bus Floating Values N e
~ <embe(  Show Reset Cycles
# dut_top  Show Trace Values N

4 dut_top Show Trace Anchor Pane Ctrl+[
+ dut_topg Show Hierarchical Names  Ctrl+H
| # dut_tof . _ Signal Name Left Justify
v Enable Behavioral Mode

1= Show Clock Count

v Show Complex Clock Events

& Zoom In Shift+Z

&, Zoom Out z
4| | Il Zoom Fit 0 2
Source Par

Clear User Markers

I Search EO3

[iRelevant =[] |

——— Toolbars 4
= dut_
o DTN vebugging Tables
@ Compil;  Default Layout *  Directed Test Point
Task Context v Indexed Behaviors
827 v Signal Browser
828 R
829 endp ¥ Source Pane - visualize:0
830 Task Context
T — | '
Hierarchy | O History | q v Visualize Configuration
Selected: proc_ack Vis |Dec|aration of dut_tople  Visualize Log




4.5 Add signals to waveform
To add signals to a waveform, it is possible to drag-and-drop them from the Source Pane or from
the Signal Browser (watchout current selected module) or right mouse click on the signal and
“Plot Selected Signals”:

Insert text to find

Current:6~

[an et | 3| 4 5| 6

Signal Browser *

toplevel (dut_toplevel)

]

~ <embedded>::dut_toplevel
# dut_toplevel_interface_pro
< dut_toplevel_interface_pro f
- dut_toplevel_interface_pro
+ dut_toplevel_interface_pro

clki

K] —

Source Pane - visualize:0

1 2| 31 4

| 2-search the source C.

& Compilation Units

Hierarchy tree

Search signals by name

w

= dut_toplevel_interface_properties (dut_toplevel_inter!

1 req_ack_properties_for_processing_control_interfa
& valid_ready_properties_for_input_interface_0 (valid
4 valid_ready_properties_for_input_interface_1 (valid
£ valid_ready_properties_for_input_interface_2 (valid
- ¥ valid_ready_properties_for_output_interface (valid,
Compilation Units

Plot signal
P} | L.
I in0_ready (<]
" ¥ |Name Tein Tugjye
pp— Plot Selected Signals ~ Alt+A

& Show Schematic Viewer

a in0_ready_c
Set Default Action 4

Relevant -2 & B 2 E|E
= proc_ack_
797 /oo oooToooooToooooooooooooioooo
798 outputs of the input interface @
799 Lkt C - R - : :
8000 assign in0_ready = in‘Girsadyic;
1'bo
801

5 Fixthe RTL

Now try to fix all three bugs in the DUT’s RTL code.

- Design Information

Always, try to start your analysis from an assertion, which looks like the easiest one (describing
the easiest conditions).

5.1 Results with three RTL bugs

Property Table
B < [B Nofilter = [~Fitter on name
8|7 |Type Name. Engine 7 | Bound Traces [ Time Task. % 7 |source v
HEEES dut_toplevel.as_not_more_than_one_arb_in_transferring_high_at the_same_time c 3 1 0.0/ <embedded
s assen dut_toplevel as_fifo_not_written_when_full ) Infinite o 00| <embedded
—|¥ |Assert dut_toplevel.as_fifo_not_read_when_empty PRE Infinite. 0 0.
8[%X | assen dut_toplevel dut_toplevel_interface_properties.as_in0_ready_high_only_when_proc_req_high B 7 1 0
E. X | Assert dut_toplevel dut_topleveLinterface_properties.as_in_ready_high_only_when_proc_req_high K 7 1 01| <embedded
g X | Assent dut_toplevel dut_toplevel interface_properties.as_in2.ready_high_only_when_proc_req_high Ht 7 1 0
Z{% | assent dut_toplevel dut_topleveLinterface_properties as_in0_ready_low_when._proc_ack_high 8 4-6 1 )
X | Assert dut_toplevel dut_topleveLinterface_properties.as_in1_ready_low_when_proc._ack_high Ht 3 1 02]<embedded
X | Assert dut_toplevel dut_topleveLinterf ace_properties.as_in2_ready_low_when_proc_ack_high Ht 6 1 02| <embedded
% |Assert dut_toplevel.dut_toplevel_interface_properties.as_in0_ready_high_only_when_prac_req_in0_en_high B 4-7 1 0.
% |Assert dut_toplevel.dut_toplevel_interface_properties.as_in1_ready_high_only_when_proc_req_in1_en_high K 7 1 0.
% | Assert dut_toplevel.dut_toplevel_interf ace_properties.as_in2_ready_high_only_when_proc_req in2_en_high Ht 7 1 o. bedded
¥ |Assert dut_toplevel.dut_toplevel_interface properties.as_in0_ready_low_when_in0_data_last_already_sent_in_frame B 3 1 0. bedded
% |Assert dut_toplevel.dut_toplevel_interface_properties.as_in1_ready_low_when_in1_data_last_already_sent_in_frame Ht 3 1 0.
% |Assert dut_toplevel.dut_toplevel_interface properties.as_in2_ready_low_when_in2_data_last_already_sent_in_frame Ht 3 1 0. bedded:
% | Assert dut_toplevel.dut_toplevel_interf ace_properties.as_in_interfaces_arbitrated_correctly Ht 5 1 0. bedded
X | Assent dut_toplevel dut_toplevel interface_properties.as_out_ valid_high_only_when_proc_req_high B 4-7 1 )
X | Assert dut_toplevel dut_topleveL interface_properties.as_out valid_low_when_proc_ack_high 8 4-6 1 )
X Assert dut_toplevel.dut_toplevel_interf ace_properties.as_out_valid_low_when_out_data_last_already._sent_in_frame B 4-5 1 0. ibedded
¥ Assert dut_toplevel.dut_toplevel_interface properties.as_out data_last_high_in_each _frame AM (7) Infinite. 0 0. bedded
¥ Assert dut_toplevel.dut_toplevel_interface_properties.as_out_data_source_id_within_valid_range 1(18) Infinite. 0 0.
% |Assert dut_toplevel.dut_toplevel_interface_properties.as_out0_transfers_num_equal_to_in0_transfers_num_at_the_end_of_frame B 4-5 1 0. bedded:
% | Assert dut_toplevel. dut_toplevel_interf ace_properties.as_out1_transfers_num_equal_to_in1_transfers_num_at_the_end_of_frame K 6 1 o. bedded
¥ |Assert dut_toplevel.dut_toplevel_interface_properties.as_out2_transfers_num_equal_to_in2_transfers_num_at_the_end_of_frame Ht 6 1 0.
% |Assert dut_toplevel.dut_toplevel_interface_properties.as_out0_transfers_num_not_higher_than_in0_transfers_num_during_frame Ht 10 1 0.
X Assert dut_toplevel.dut_toplevel_interf ace_properties.as_out1_transfers_num_not_higher_than_in1_transfers_num._during_frame Ht 10 1 0. ibedded:
X | Assert dut_toplevel dut_topleveLinterface_properties.as_out?_transfers_num_not_higher_than_in2_transfers_num_during_frame Ht 9 1 06| <embedded
¥ |Assent dut_toplevel dut_topleveL interf ace_properties req_ack_properties_for_processing_control_interface. gb. target_to_initiator_asserts as_ack_goes_high_only_when_req_high Hp(2) Infinite 0 0
X |Assert(ve) |duttoplevel dut toplevel_interface properties.req_ack properties_for_processing_control interface.gh_target_to jnitiator_asserts.as_after_req_goes_high_ack_ever_goes high  |B 442 1 [)
& |Assert dut_toplevel dut_topleveLinterface_properties.req_ack_properties_for_pracessing_control_interface.gh._target_to initiator_asserts.as_ack kept_high_at least_whie_req_high Hp(2) Infinite 0 0.5 <embedded
<« |Assert(ive) |dut toplevel.dut toplevel_interface properties.req_ack properties_for_processing_controlinterface.gb_terget_to_jnitiator_asserts.as_after_req_goes_low_ack_goes_ever_Jow AM (9) Infinite [ 0.0| <embedded
¥ Assert dut_toplevel.dut_toplevel_interface_properties.req_ack_properties_for_processing_control_interface.gh_target_to_jnitiator_asserts.as_ack_data_stable_when_ack_high PRE Infinite 0 0.
X [Assert(ve) |duttoplevel dut toplevel_interface properties.valid_ready_properties_for_input_interface_0.gb_target_to_initiator_asserts as_ready_ever_high_when_valid_high 8 4+2 1 0.1 <embedded
R [Assert(ive) | dut_toplevel.dut toplevel_interface_properties.valid_ready_propertis. for.nput_interface..gb_farget_to_initiator,asserts.as_ready_ever_high_when_valid_high 8 4v2 1 00| <embedded
% |Assert(ve) | duttoplevel.dut toplevel_interface properties.valid_ready_properties_for_input_interface_2.gb_target_ to_initiator_asserts as_ready_ever_high_when_valid_high 8 4¥2 1 )
« | Assert dut_toplevel.dut_toplevel_interface_properties.valid_ready_properties_for_output_interface.gb_initiator_to_target_asserts.as_valid_kept_igh_when_ready_low N(16) Infinite 0 0.
X |Assert dut_toplevel. dut_toplevel_interf ace_properties valid_ready_properties_for_output_interface.gb._initiator_to_target_asserts as_data_stable_when_ready_low Ht 8 1 0. ibedded




Hint: Try to start from debug of one of assertions saying that the ‘in_ready’ flag is low after
receiving of last input data in a given frame (as__in<0,1,2> ready low_when_in<0,1,2>
_data_last_already_sent_in_frame).

5.2 Results after fixing of a first bug

Property Table
B <= [B Nofilter =] [-Fitter on name
2| 7 [Type #| Name ¥ |Engine ¥ | Bound Traces | Time. Task % 7 |source v
(%X [assen dut_toplevel.as_not_more_than_one_arb_in_transferring_high._at_the_same_time N 3 1 0.0/ <embedded> Analysis Session
| | Assert dut_toplevel.as_fifo_not_written_when_full c2(3) Infinite 0 0.0|<embedded> Analysis Session
—{¥ |Assen dut_toplevel.as_fifo_not_ read_when_empty PRE infinte 0 0.0|<embedded- Analysis Session
2y assen dut_toplevel dut_toplevel_interface_properties.as_in0_ready_high_only_when_proc_req_high N (20) Infinite: 0 0.4|<embedded> Analysis Session
5. & | Assert dut_toplevel dut_toplevel_interface_properties.as_in1_ready_high_only_when_proc_req_high M (a7 Infinte 0 0.1 <embedded> Analysis Session
2|v Assen dut_toplevel dut_toplevel_interface_properties.as_in2_ready_high_only_when_proc_req_high M (1) Infinite 0 0.1 <embedded> Analysis Session
B0 Jassen dut_toplevel.dut_toplevel_interface_properties.as_in0_ready. low_when_proc_ack_high M (13) infinite 0 0.2|<embedded> Analysis Session
¥ Assen dut_toplevel.dut_toplevel_interface_properties.as_in1_ready_low_when_proc_ack_high M (10) Infinite 0 0.2|<embedded- Analysis Session
o Assert dut_toplevel dut_toplevel_interface_properties.as_in2_ready_low_when_proc_ack_high M (a1 Infinte 0 0.2/ <embedded> Analysis Session
& Assert dut_toplevel dut_toplevel_interface_properties.as_in0_ready_high_only_when_proc_req in0_en_high N(14) nfinite 0 0.0|<embedded> ‘Analysis Session
& |Assert dut_toplevel dut_toplevel_interface_properties as_in._ready.high.only_when_proc_req_in_en_high M (6) Infinite 0 0.0|<embedded> Analysis Session
Assen dut_toplevel.dut_toplevel_interface_properties.as_in2_ready_high_only_when_proc_req in2_en_high M (9) Infinite 0 0.0/ <embedded- Analysis Session
& Assert dut_toplevel dut_toplevel_interface_properties.as_in0_ready_low_when_in0_data Jast_already_sent in_frame N7 Infinte 0 0.1|<embedded> Analysis Session
& Assert dut_toplevel dut_toplevel_interface_properties.as_in1_ready_low_when_in1_data Jast_already_sent in_frame M (5) nfinite 0 0.0|<embedded> ‘Analysis Session
& |Assert dut_toplevel dut_toplevel_interface_properties.as_in2_ready_low_when_in2_data_Jast_already_sent in_frame M (5) Infinite 0 0.1 <embedded> Analysis Session
® | Assert dut_toplevel.dut_toplevel_interface_properties.as_in_interfaces_arbitrated_correctly H 5 1 0.1 <embedded- Analysis Session
X | Assert dut_toplevel dut_toplevel_interface_properties.as_out_valid_high_only_when_proc_req_high H 1 1 0.9|<embedded> Analysis Session
X | Assent dut_toplevel dut_toplevel_interface_properties.as_out_valid_low_when_proc_ack_high H 10 1 0.7 | <embedded> Analysis Session
X | Assert dut_toplevel dut_toplevel_interface_properties.as_out_valid_low_when_out_data_last_already_sent in_frame Ht 9 1 0.5|<embedded> Analysis Session
¥ Assen dut_toplevel.dut_toplevel_interface_properties.as_out_data_last_high._in_each_frame Hp(3) Infinite 0 0.5/ <embedded- Analysis Session
& Assernt dut_toplevel dut_toplevel_interface_properties.as_out_data_source_id_within_valid_range 1(14) Infinte 0 0.0|<embedded> Analysis session
X Aseen dut_toplevel dut_toplevel_interface_properties.as_out0_transfers_num_equal_to_in0_transfers_num_at_the_end_of_frame H 10 1 0.8|<embedded> Analysis Session
X Assert dut_toplevel dut_toplevel_interface_properties.as_out1_transfers_num_equal_to_in1_transfers_num_at_the_end_of_frame Ht 3 1 0.2|<embedded> Analysis Session
R Assert dut_toplevel.dut_toplevel_interface_properties.as_out2_transfers_num_equal_to_in2_transfers_num_at_the_end_of frame Ht 7 1 0.3|<embedded> Analysis Session
¥ Assent dut_toplevel dut_toplevel_interface_properties.as_out0_transfers_num_not_higher_than_in0_transfers_num_during.frame i (30) Infinte 0 19.2|<embedded> Analysis Session
| Assent dut_toplevel dut_toplevel_interface_properties.as_out1_transfers_num_not_higher_than_in1_transfers_num_during.frame i (26) nfinte 0 16.2| <embedded> Analysis Session
X Assert dut_toplevel dut_toplevel_interface_properties.as_out2_transfers_num_not_higher_than_in?. transfers_num_during frame Ht 9 1 0.6 <embedded> Analysis Session
¥ Assen dut_toplevel.dut_toplevel_interface_properties.req_ack properties. for_processing_contralL interface.gb_target_to_jnitiator_asserts.as_ack_goes_high_only_when_req high Hp(2) infinte 0 0.4|<embedded- Analysis Session
X Assert(lve) |dut topleveldut toplevel interface_properties req_ack_properties.for_processing control interface.gb_target_to_nitiator_asserts.as_after_req_goes high_ack_ever_goes_high |8 442 1 0.0|<embedded> Analysis Session
& | Assert dut_toplevel dut_toplevel_interface_properties.req_ack_properties.for_processing_controLinterface.gb_target_to_jnitiator_asserts.as_ack_kept_high_at_least_while_req_high Hp(2) Infinte 0 0.4|<embedded> Analysis Session
| Assert(lve) | dut toplevel.dut topleveL interface_properties.req_ack properties.for_processing_controlinterface.gb_target_to_jnitiator_asserts.as_after_req_goes_low_ack_goes_ever_low AM(9) Infinite 0 0.0|<embedded> Analysis Session
& |Assert dut_toplevel dut_toplevel_interface_properties.req_ack_properties_for_processing.control_interface.gb_target_to_jnitiator_asserts.as_ack_data,stable_when_ack_high PRE infinite 0 0.0|<embedded> Analysis Session
X Assert(lve) | dut topleveldut toplevel interface_properties.valid_ready_properties.for_inpLt_interface_0.gb target_to_initator_asserts.as_ready_ever_high_when_valid_high 8 442 1 0.1|<embedded> Analysis Session
X Assert(lve) |dut topleveldut toplevel interface_properties.valid_ready_properties.for_inpLt_interface_1.gb target to_initiator_asserts.as_ready_ever_high_when_valid_high 8 442 1 0.1 <embedded> Analysis Session
X Ascert(lve) |dut topleveldut toplevel interface_properties.valid_ready_properties.for_inpLt_interface_2.gb target to_inititor_asserts. as_ready_ever_high_when_valid_high 8 442 1 0.0|<embedded> Analysis Session
& |Assert dut_toplevel.dut_toplevel_interface _properties.valid_ready_properties_for, output_Interface.gb_iniiator_to_target, asserts.as_valid_kept_high_when_ready_low AM(16) | Infinite 0 0.1 |<embedded> Analysis Session
X Assen dut_toplevel.dut_toplevel_interface_properties.valid_ready_properties. for_output_interface. gb_initiator_to_target_asserts as_data_stable_when_ready_low H 8 1 0.4|sembedded- Analysis Session

Hint: Try to start from debug of one of assertions saying that only one input data can be
transferred through the arbiter at the same time (‘as__not _more_than _one_
arb_in_transferring_at_the_same_time’).



5.3 Results after fixing of a second bug

Property Table
% <[ Nofiter =I[-Fitter on name
8|7 |Tye ¥ [Name 7 [Engne 7 [Bound Traces | Time Task ¥ 7 |source ¥
5| Assert durt_toplevel.a5_not_more_than_one_arb,in_transferring_high_at_the_same.time AM (8) Infinite [ 00| <embedded> Analysis Session
Bl nssen dut_toplevel.as_fifo_not_written_when_full Hp (1) Infinite o 00| <embedded> Analysis Session
—| | Assert dut_toplevel.as_fifo_not_read_when_empty PRE Infinite o 00| <embedded> Analysis Session
v [asset dut_toplevel.dut_toplevel_interface_properties as_in0_ready_high_only_when_proc_req_high N (20) Infinite o 02| <embedded> Analysis Se:
Sl Assert dut_toplevel.dut_toplevel_interface_properties as_in_ready_high_only_when_proc_req_high N (19) Infinite o 0.4] <embedded> Analysis Session
2l lassen dut_toplevel.dut_toplevel_interface_properties as_in2._ready_high_only_when_proc_req_high N (20) Infinite o 0.1 <embedded> Analysis Session
i |Assert dut_toplevel.dut_toplevel_interface_properties.as_in0_ready_low_when_proc_ack_high N(19) Infinite o
< |Assert dut toplevel.dut toplevel_interface_properties.as_in1_ready_low_when_proc_ack high N(7) Infinite ]
| Assert dut toplevel.dut toplevel_interface_properties.as_in2_ready_low_when_proc_ack high M (1 Infinite ]
| Assert dut_toplevel dut_toplevel_interface_properties as_in0_ready.high_only_when_prac_req_ino_en_high N(14) Infinite [ 0
< |Assert dut_toplevel.dut_toplevel_interface_properties as_in1_ready.high_only_when_proc_req_in1_en_high N (18) Infinfte [
< |Assert dut_toplevel.dut_toplevel_interface_properties as_in2_ready.high_only_when_proc_req_inz_en_high N (20) Infinfte [ 0
¥ Assert dut_toplevel.dut_toplevel_interface_properties.as_in0_ready_low_when_in0_data_last_already_sent_in_frame AD (10) Infinite ]
¥ Assert dut_toplevel.dut_toplevel_interface_properties.as_in1_ready_low_when_in1_data_last_already_sent_in_frame AM (11) Infinite ] 0.
< Assert dut_toplevel.dut_toplevel_interface_properties.as_in2_ready_low_when_in2_data_last_already_sent_in_frame AM (10) Infinite ]
< Assert dut_toplevel.dut_toplevel_interface_properties.as_in_interfaces_arbitrated_correctly M (20) Infinite ] 4,
X Assert dut_toplevel dut_toplevel_interface_properties as_out_valid_high_only_when_proc._req_high L 112 1 1.0] <embedded> Analysis Session
X Assert durt toplevel dut_toplevel_intertace_properties as_out_valid_low_when_proc_ack_high L 101 1 08| <embedded> Analysis Session
X Assert durt toplevel dut_toplevel_interface_properties as_out_valid_low_when_out_data_last_already_sent in_frame H o 1 06| <embedded> Analysis Session
| Assert dut_toplevel dut toplevel_interface_properties as_out_data_Jast_high.in_each_frame Hp (3) Infinite o 06| <embedded> Analysis Session
| Assert dut_toplevel dut toplevel_interface_properties as_out_data_source_id_within_valid_range 1(14) Infinite o 00| <embedded> Analysis Session
R Assert dut_toplevel.dut_toplevel_interface_properties as_out0_transfers_num_equal_to_in0_transfers_num_at_the_end_of_frame. Ht 10 1 1.1| <embedded> Analysis Session
R Assert dut_toplevel.dut_toplevel_interface_properties as_out1_transfers_num_equal_to_in1_transfers_num_at_the_end_of_frame. L 10-11 1 03| <embedded> Analysis Se:
R |asset dut_toplevel.dut_toplevel_interface_properties as_out2_transfers_num_equal_to_in2_transfers_num_at_the_end_of_frame. Ht 10 1 1.2| <embedded> Analysis Session
| Assert dut_toplevel.dut_toplevel_interface_properties.as_out0_transfers_num_not_higher_than_in0_transfers_num_during_frame Tri (27) Infinite o ar.
¥ Assert dut_toplevel.dut_toplevel_interface_properties.as_out1_transfers_num_not_higher_than_in'_transfers_num_during frame N (20) Infinite ] 18,
R Assent dut_toplevel.dut_toplevel_interface_properties.as_out2_transfers_num_not_higher_than_in2_transfers_num_during frame Ht 9 1
| Assert dut_toplevel dut_toplevel_interface_properties req_ack_properties_for_processing_control interface. gb_target_to_initiator_ssserts as_ack_goes_high_only_when_req_high Hp (2) Infinite [
+ |Assert(lve) | dut toplevel dut toplevel_interface._properties req_ack_properties_for_processing_controL_interface gb_target_to.initiator_asserts as_after_req_goes_high.ack_ever.goes_high | AM (26) | Infinite [ 259
< |Assert dut_toplevel dut_toplevel_interface_properties req_ack_properties_for_processing_control_interface gb_target_to_initiator_ssserts as_ack_kept_high_at least_whil_req_high Hp (2) Infinfte [ 0
+  |Assert(ve) | dut toplevel dut toplevel_interface._properties req_ack_properties_for_processing_control_interface gb_target_to_initiator_asserts as_after_req_goes_low_ack_goes ever_low AM (9) Infinfte [ 0
¥ Assert dut_toplevel.dut_toplevel_interface_properties.req_ack_properties_for_processing_control_interface.gb_target_to_initiator_asserts.as_ack_data_stable_when_ack_high PRE Infinite ]
<« |Assert(lve) | dut toplevel dut toplevel_interface._properties valid_ready_properties_for_input_interface_0 gb target_to_initiator_asserts as_ready._ever_high_when_valid_high AM(24) |infinite o 244
<« [Assert(Ive) | dut toplevel dut toplevel_interface._properties valid_ready_properties_for_input_interface_1 gb_target_to_initiator_asserts as_ready._ever_high_when_valid_high M (20) Infinite o 197.
¢ [Assert(ve) | dut toplevel dut toplevel_interface_properties valid_ready_properties_for_input_interface_2 gb target_to_initiator_asserts as_ready_ever_high_when_valid_high M (23) Infinite ] 276.0] <embedded> Analysis Session
| Assert durt toplevel dut_toplevel_intertace_properties valid_ready_properties_for_output_interface gb, initator_to_target_asserts as_valid_kept_high_when_ready_low AM(15) Infinte o 03] <embedded> Analysis Session
X Assert durt toplevel dut_toplevel_intertace_properties valid_ready_properties_for_output_interface gb.initator_to_target_asserts as_data_stable_when_ready_low H 8 1 0.4] <embedded> Analysis Session

Hint: try to debug one of assertions checking if at the end of a frame, number of output transfers
from a given input interface is the same as number of transfers received through the interface
(as__out<0,1,2> transfers_num_equal _to in<0,1,2> transfers num_at_the _end_of frame).

5.4 Desired results with all three fixes

Property Table
B < [B Nofilter =] [-Fitter on name
2|7 |Type 5| Name ¥ |Engine ¥ | Bound Traces | Time Task. % ¥ |source v
[ Aseen dut toplevel.as_not_more_than_one_arb_in_transferring high_at_the_same_time AM (4) Infinite 0 bedded:
v aseent dut_toplevel.as_fifo_not_written_when_full K(2) Infinite 0 bedded:
—|¥ | Assert dut_toplevel.as_fifo_not_read_when_empty PRE Infinite 0
§ & |Assent dut_toplevel dut_toplevelinterface_properties. as_in0_ready_high_only_when_proc_req_high N(19) Infinite 0 0
Elv [asen dut_toplevel dut_toplevelinterface_properties.as_in_ready_high_only_when_proc_raq_high N(18) Infinite 0 bedded:
g & |Assert dut_toplevel dut_toplevel interface_properties.as_in2_ready_high_only_when_proc_req_high AM(13)  [infinite 0 bedded:
Zle | assent dut_toplevel dut_topleveLinterface_properties.as_in0_ready_low_when_proc_ack_high M (12) Infinite 0 0
& |Assent dut_toplevel dut_topleveinterface_properties.as_in_ready_low_when_proc_ack_high (1) Infinite 0
& |Assert dut_toplevel dut_topleveL interface._properties.as_in2_ready_low_when_proc._ack_high N(19) Infinite 0 bedded:
& | Assert dut_toplevel.dut_toplevelinterface_properties.as_in0_ready_high_only_when_proe_req_in0_en_high N (20) Infinite 0 bedded
¥ |Assent dut_toplevel dut_toplevel interface_properties.as_in’._ready_high_only_when_proc_req_in1_en_high N(19) Infinite 0 0
& |Assent dut_toplevel dut_toplevel interface_properties.as_in2_ready_high_only_when_proe._req_in2_en_high AM(11)  [infinite 0 0 bedded:
& |Assert dut_toplevel dut_toplevel interface._properties.as_in0_ready_low_when_in0_data_last_already_sent_in_frame N(21) Infinite 0 bedded:
¥ |Assent dut_toplevel.dut_toplevel interface_properties.as_in1_ready_low_when_in1_data_last_already_sent in_frame N (23) Infinite 0
& |Assent dut_toplevel dut_topleveLinterface_properties.as_in2_ready_low_when_in2_data_last_already_sent in_frame AM(16) |infinite 0 0
& | Assent dut_toplevel dut_topleveLinterface_properties. as_in_interfaces_arbitrated_correctly M (20) Infinite 0 5 bedded:
& |Assert dut_toplevel dut_topleveLinterface_properties.as_out,valid_high_only when_proc. req_high AM(17)  |[infinite 0 2 bedded:
¥ |Assent dut_toplevel.dut_topleveL interface_properties.as_out_valid_low_when_proc_ack_high N(16) Infinite 0 2
& |Assent dut_toplevel dut_topleve_interface_properties.as_out_valid_low_when_out_data_last_already_sent_in_frame AM(15) |infinite 0 1
& | Assert dut_toplevel dut_toplevel_interface_properties.as_out_data Jast_high_in_each._frame Hp(3) Infinite 0 bedded:
& |Assert dut_toplevel dut_toplevel_interface_properties.as_out_data_source_d_within_valid_range 1(14) Infinite 0 [ bedded:
¥ |Assent dut_toplevel dut_topleveL_interface_properties.as_out0_transfers_num_equal_to_in0_transfers_num_at_the_end_of_frame c2(45) Infinite 0 12
& |Assent dut_toplevel dut_toplevel_interface_properties.as_out1_transfers_num_equal_to_in1_transfers_num_at_the_end_of_frame Tri (44) Infinite 0 12
& |Assert dut_toplevel dut_topleveL interface_properties.as_out?_transfers_num_equal_to_in2_transfers_num_at_the_end_of frame c (45) Infinite 0 n bedded:
¥ |Assent dut_toplevel.dut_toplevel interface_properties.as_outo_transfers_num_not_higher_than_in0_transfers_num_during frame Tri (44) Infinite 0 lbedded:
¥ |Assent dut_toplevel dut_topleveLinterface_properties.as_out1_transfers_num_not_higher_than_in_transfers_num_during_frame Tri (44) Infinite 0 14
& |Assent dut_toplevel dut_topleve_interface_properties.as_out2_transfers_num_not_higher_than_in2_transfers_num_during_frame Tri (44) Infinite 0 7 bedded:
& |Assert dut_toplevel dut_topleveL interface_properties.gb_as_out_data_the_same_as_in_data.as_out0_data_the_same_as_in0_data Tri(63) Infinite 0 644, bedded:
¥ |Assent dut_toplevel.dut_toplevelinterface_properties.gb_as_out_ data_the_same_as_in_data.as_out]_data_the_same_as_in1_data Tri(63) Infinite 0 384,
& |Assent dut_toplevel dut_topleveLinterface_properties.gb_as_out_data_the_same_as_in_data as_out2_data_the_same_as_in2_data Tri (56) Infinite 0 2104,
& | Assent dut_toplevel dut_topleveLinterface_properties.req_ack_properties_for_pracessing_control interface.gb_target_to_initiator_asserts.as_ack_goes_high_only_when_req_high Hp(2) Infinite 0 0 bedded:
<« |Assert(ive) |dut_toplevel.dut_toplevel_interface_properties.req_ack_praperties, for_processing_control_interface.gb_target_io_jnitiator_asserts.as_after_req.goes_high_ack_ever_goes_high | Tri Infinite 0 328 bedded:
¥ |Assent dut_toplevel.dut_toplevelinterface_properties.req_ack_properties_for_processing_control_interface.gb_target_to_initiator_asserts.as_ack_kept_high_at_least_while_reg_high Hp(2) Infinite 0
o |Assert(ve) |dut toplevel.dut toplevel interface_properties.req_ack praperties_for_processing_controL interface.gb_target_to_jnitiator_asserts.as_after_req_goes_low_ack_goes_ever_low AM(12) |infinite 0 0
& | Assert dut_toplevel dut_toplevel_interface_properties.req_ack_properties_for_processing_control interface.gb_target_to_inftiator_asserts.as_ack_data_stable_when_ack_high PRE Infinite 0 bedded:
<« |assert(ive) |dut_toplevel.dut_toplevel interface_properties.valid_ready.properties_for_input_interface_0.gb_target_to_initiator_asserts.as_ready_ever_high_when_valid_high M (3) Infinite 0 612 bedded:
<« |Assert(ive) |dut toplevel.dut toplevel interface_properties valid_ready._properties_for_input_interface_1.gb_target_to_initiator_asserts.as._ready_ever_high_when_valid_high AM(23) |infinite 0 433
o |Assert(ve) |dut toplevel.dut toplevel interface_properties.valid_ready._properties_for_input_interface_2.gb_target_to_initiator_asserts.as_ready_ever_high_when_valid_high M @) Infinite 0 592
& |Assert dut_toplevel dut_topleveL interface._properties.valid_ready_properties_for_output_interface.gb._initiator_to_target_asserts as_valid_kept_high_when_ready_low M (19 Infinite 0 2 bedded:
¥ |Assent dut_toplevel.dut_toplevelinterface_properties.valid_ready_properties_for_output_interface.gb_initiator_to_target_asserts.as_data_stable_when_ready_low Hp(11) Infinite 0 1. lbedded:

If you are here, then congratulations! Great debug!



6 Destruction phase

Now break anything you want in the RTL and check how formal verification catches that @

Thank you !



