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Simple arbiter

TN I -1

* “Every request should be granted”: G(r — Fg)
* “No spurious grants”

Let’s specify “spurious grants” in RE:
¢, )G @Er, =gt (=r,g)



InLTL: (.,.)*C,9)(=r,=g)* (=1, g)

° F(g U —r—g U-r g)?
(NO! It accepts (r =g) (7 g))

* F(gUX(—r—=gUX-rg))?




Synthesis flow

LTL properties > synthesizer > implementation
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Synthesis flow
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Outline of the talk
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new format translator synthesis example:
(extended SMV) extended SMV -> SYNTCOMP a Huffman encoder



Format requirements

embedded into existing programming language
modular

property language agnostic (LTL, WRE, automata...)
fast synthesizers



Proposed format

* embedded into existing programming language
- SMV

e modular
- part of SMV

e property language agnostic (LTL, wRE, automata...)

- automata

e fast synthesizers
- SYNTCOMP



Comparison with ( = )([2])

* embedded into existing programming language

- SMV (SMV) ( )

* modular
- part of SMV (part of SMV) ( )

e property language agnostic (LTL, wRE, automata...)
- automata (LTL patterns) ( )

 fast synthesizers
- SYNTCOMP (original GR1) ( )



EXTENDED SMV



SMV format

main

input: O0..10;
state: boolean;

x: 0..10;

X_is_2input := (x=input+input);
(state) := FALSE;
(state) := (x=0 | x_is_2input);
(x) := 0;
(x) := x+input;

G(state | (x!=10))

variables

Macros

variables
behaviour

specification



SMV format (cont.)

modulel(il,i2)
i1 :
modulel
X: i2 E
module2(il)
1 module?2
out :
maln
input
input: i1
S
m2 out : m1
ml: modulel(input, m2.out); {9 i2

m?2: module2(ml.x);




Extended SMV

writtendA := CPUwrite & wvalueln=a & done;

readdA := CPUread & wvalueOut=a & done;

igd2 := h.reachedd2;

// thus we can use variables ‘isd42?’, ‘readf’, ‘writtenf’ in
SYS_AUTOMATON _SPEC // guarantees in the GOAL automata format

guaranteel .gff;

lguarantee2.gff; // ‘!’ signals to negate the automaton
ENV_AUTOMATON _SPEC // assumptions in the GOAL automata format

assumptionl.gff;
lassumption2.gff;

MODULE helperil (inputl,input2) //we can define and use SMV modules as usually
W r“ R
state: 0..100;
DEFINE
reached42 := state=42;
MODULE main // module ‘main’ contains a specification
'l 1"“_ R
CPUread: boolean: // only boolean is allowed
VAR --controllable
valueOut: boolean; // only boolean is allowed
WV 1"“_ R
h: helperi(readA, valueDut); // we can instantiate modules as usually
DEFINE
//signals defined in the module can be referred to in the property automata
a := TRUE;
b := FALSE;

property automata below




Extended SMV

MODULE helperl (inputl,input2) //we can define and use SMV modules as usually
VAR

state: 0..100;
DEFINE

reached42 := state=42;

MODULE mainl !/

VAR
CPUread: bool

VAR --controllable

valueOut: boolean; // only boolean is allowed
VAR

h: helperi(readA, valueOut); // we can instantiate modules as usually
DEFINE

//signals defined in the module can be referred to in the property automata
a := TRUE;

b := FALSE;

writtendA := CPUwrite & valueln=a & done;
readdA := CPUread & wvalueOut=a & done;
isgd42 := h.reached4d2;

// thus we can u

SYS AUTDHATDN'SPEC

guaranteel .gff;
!guarantee2.gff; // ‘!’ signals to negate the automaton

_ENV_AUTOMATON |SPEC

assumptionl . gff;
'assumption2.gff;

low




TRANSLATION INTO SYNTCOMP



SYNTCOMP format

uncontrollable

--=just-»

inputs
> -=-iny--»
cor_ltrullable cnmb_lnat_lunal bad—>
inputs circuit
latches [€——

Standard: G=bad

Extended with liveness:
(mbad W —inv) A (Ginv = GF just)



Working flow

spec_2_ aag.py
- -

QOriginal

o | using | using | using extended |
(eiﬁ’eencgécdag‘;?v) GoAL™” SMV smvflaten >| atened SMV. i vioaig ] sYNTCOMP >

justice_2_safety.py
4

automata: flattening into a boolean SMV ctandard
* determinization boolean SMV to AIGER SYNTCOMP
 complementation module translation
aisy.py
or from
SYNTCOMP
I
______________________________________ I
I
|
I
I eg(rtnec:%e;é turn GF into FG AIGER
I SYNTCOMP synt_2_hwmcc.py (with liveness)
I
L model checker
from HWMCC
(model)
standard it is the same a AIGER

SYNTCOMP (safety only)




SYNTHESIZING HUFFMAN ENCODER



Huffman encoding

A,B,C, ... 01,101,1101, ... A,B,C, ...
——2 encoder > decoder >

“more often appearing letters have shorter ciphers”
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Synthesizing a Huffman encoder

______________

enq, = dataOut # 0
—>

dataln E ' cipher dataOut
—— encoder t——>» decoder > FIFO

| : dec ‘
.- -d- """""" ' emptydec dequCT
one V

_'emptydec A ﬂemptyenc ‘-/'- dulf ’

emptyenc A deqen{: i
€N
) J
FIFO,

Specification

Al. “input dataln is within range 1..27”
A2. “dataln does not change until incl. the moment when done is high”

Gl. G(done — Xenqgec )
G2. G diff
G3. GF done



Info about the synthesis

* The specification:
- # latches =45
- # AND gates = 3k

* The model has:
- # AND gates = 130k (120k)

* Timings:
- 2min (4min)

* The model is as expected



Conclusion & discussion

* Adapted the SMV format to synthesis tasks
* Provided scripts to translate into the SYNTCOMP

* |s SMV good enough or Verilog should be used?

S
S
S

NOou
NOou

NOou

* Simp

C
C

C

we support LTL/RE formats?
we support GR1 or full LTL semantics?
we support partial information?

er ways to translate?

thank you



HOW STAND PROUFERATE:
(s A/C OHeRGERS, R Choae Nt MBS, ere)

SITUATION:

THERE ARE
4 COMPETING
STANDPRDS.

17! RiDIcULoUs!

\WE NEED T DEVELOP
ONE UNNERSAL STANDARD
THAT COVERS EVERYONE'S
USE CASES. YERH!

[ SOON: |

SITUATION:

THERE ARE
|5 COMPETING
STANDPRDS.




