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What is SnR
• SnR: Save and Restore

• Save the state of a simulation, then restore that state and continue
– Save/Restore
– Save/Restore, re-seed, and run test
– Save/Restore, change test code, and run test



What is SnR
• Technology History

– IEEE 1364-1995 Supported system tasks 
– $save(“file_name”)

• Save the complete state of simulation into a 
permanent file 

– $restart(“file_name”)
• Restores a previously saved state from a 

specified file
• All simulation state in IEEE std.

– $incsave(“file_name”)
• saves only what has changed since the last 

invocation of $save



Vendor support 
• Cadence: xcelium, xrun, save and restart

– xrun –process_save ($save)
– xrun –r <file_name>

• Mentor: questa, vsim, checkpoint and restore
– vsim –do checkpoint.do (checkpoint_enable = 1; ->.do)
– vsim –restore <file_name>

• Synopsys: vcs, simv, save and restore
– simv -ucli -ucli2Proc -do mysave.ucli 
– simv -gui , restore save_dir/save1 



Vendor support 
• $save language limitation*

– This methodology can work for designs based on various types of HDLs, i.e. Verilog, System 
Verilog, VHDL, or a mix of them. 

– Limited use of SystemC and C wrapper models (mostly used in an emulation environment) 
can be allowed with this methodology, also UVM/OVM-based designs. 

• $restart status
– All simulation status 
– Log
– waveform
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Simulation result w/ SnR
• Average speed-up effect?
• Time consume for save stage?
• Disk usage for save stage?
• Log for restore case?
• FSDB for restore case?



Simulation result w/ SnR
Test case (GDDR6 IP verification) Save and 

Restore
CPU 
time(seconds) Disk Usage for Save

the Save case:only 1 burst write and read

w/o save 40.300  

w/ save
40.630

+8.1%

1.5M /simv
624M /compile
+1.3M /snapshot: fsdb*, log, 
mmap.data.compressed

the Restore case: multiple bursts write 
and read

w/o restore 48  

w/ restore

10.160

4.72x

RTL Simulation result on time consume & disk usage



Netlist Simulation result on time consume & disk usage

Test case (GDDR6 netlist verification) Save and 
Restore

CPU 
time(seconds) Disk Usage for Save

the Save case:only 1 burst write and read

w/o save 538  

w/ save
596

+10.78%

3.2G /simv
4G /compile
+900M /snapshot: fsdb*, log, 
mmap.data.compressed

the Restore case:14bursts writeand read

w/o restore 706  

w/ restore

158

4.46x

Simulation result w/ SnR



Overall speed-up result 

Test case Save and Restore CPU time(seconds) Speed-up

PCIe IP-level RTL simulation
w/o restore 1142

29.2x
w/ restore 39

CCIX SOC-level RTL simulation
w/o restore 48064

4.36x
w/ restore 11013

Security SOC-level RTL 
simulation

w/o restore 19263

2.25x
w/ restore 8556

Simulation result w/ SnR



Simulation result w/ SnR
• Log for restore case?

– if save case name equals restore case name, then only 1 log 
present, which shows save and restore message;

– otherwise, 2 logs will present, 1 refers to the saving one, 
and the other refers to the restoring one, e.g.



Simulation result w/ SnR
• FSDB for restore case?

– if save case name equals restore case name, then the 
saving fsdb is a complete one;

– otherwise, the saving fsdb contains the restoring part only 



Time consume, disk usage, restore speed-up effect summary 

• Average speed-up effect!
• Time consume for save stage!
• Disk usage for save stage!
• Log for restore case!
• FSDB for restore case!
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Automatic save and restore regression 
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Guideline for testbench adaption
• Verbosity Override requirement

– Since UVM_VERBOSITY plusargs is handled in new function of 
uvm_root, if restore jumps new function, then this option will not work 
any more in restore cases. 

– In this case, user need to apply the verbosity once again after save point, 
and apply method set_report_verbosity_level_hier to top.
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Guideline for testbench adaption
• Bench reorganization



SnR w/ TB change

• SnR + DTL
– Use SnR together with DTL, so that when TB changes, we can still 

use restore.
– For Debug:

• Address the amount of time to reproduce failures, save image of 
simulation around the failure point, and debug from that point.

• Phased saving, address the latest snapshop before failure.
– For Test develpment:

• Avoid running setup and initialization when developing test sequences 
changes.



Project application guidance
• When

– Can use only if a common initial setup phase for all tests
1. UVM build phase, configuration phase
2. Reset state: CMU, PMU
3. Design initialization: DDR PHY initialization, training, calibration; SDRAM loading initial memory
4. Sequence initialization: SW driver, video/graphics controller setup after reset
5. ……

– In addition, this setup phase itself takes a substantially large amount of cycles with 
respect to overall length of the simulation for a test, and these cycles must be repeated 
over and over again for all subsequent tests.  



Project application guidance
• Gain Throughput on Simulation

– Regression/Debug/Development
• Reduce time spent simulating training links and initializing design
• Reduce rerunning of same initialization sequence
• Focus on testing on “interesting” part of the simulation
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