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Arbiter Description and States

« Two nodes users can request access with Keyo,Keyl € {‘0°, 1’}
* Only one user is granted access at a time

 GLEDO,GLED1 € {‘©’, 1’} Indicate access. RLEDO,RLED1 € {‘0@’, 1’}
Indicate access is requested, but currently denied (other user has access)

 When a user is granted access it can keep the resource for at least 2 seconds
« After 2 seconds, the other user can take over (steal the access) with a request

e States:

= WAIT_REQ1: User 0 has priority, but both users can request access
= WAIT_REQ2: User 1 has priority, but both users can request access
» GRANT_SS1: User 0 has the lock for less than 2 seconds and maintains access
» GRANT_SS2: User 1 has the lock for less than 2 seconds and maintains access
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Arbiter FSM
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DEFAULT:

remain in same state
CntEN=0, CntCLR=0
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Timeout Counter

« Start counting when cleared, but stop when reaching timeout
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VHDL

* Registers: FSM and Counter in one process (two OK as well)
« Combinational logic for the counter

=PrL
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—-— S5TATE &ND DATA REGISTERS
——1! Processes for updating the state and data registers

f§ REG: PROCESS (CLExCI, RSTxRI) IS
BEGIN
IF RSTxRI = '1' THEHW

STATExDF <= WAIT EREQIL:
CountxDP <= (OTHEES => '0'"}:
ELSIF CLExCI'event AND CLExXCI = 'l1' THEHN
STATExDP <= STATExXDN;
CountxDF <= CountxDH;
END IF:
END PROCESS p REG:

—-— COUNTER LOGIC

—— Enable counter when access has been granted for a guaranteed 2 seconds
CountENxS <= '1' WHEN (STATExDP = GRANT 550 OER STATEXDPF = GRANT S5S51)
CountTimeoutxS <= '1' WHEN CountxDP = CountTimeout ELSE '0°':

Count=DN <= (OTHERS => '0'") WHEH CountCLExS = '1' ELSE
CountxDP + 1 WHEN CountENxzS = '1' AND CountTimeocutx5 = '0' ELSE
CountxDFE;
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VHDL

 FSM combinational logic with (single process possible as well)
= process for next state assignments and counter control
= concurrent statements for controlling output LEDs (see next slide)
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-- F3M

p_FSMComb: PROCESS (KEYOxDI, KEY1xDI, STATExDP, CountTimeoutxS) IS

BEGIN

—— Defaults registers
STATExDN <= STATExDP:

—— Defaults combinational
CountCLRxS <= '0";

—— F5M implementation of arbiter. Note that if a request is removed or we
—-— switch to serving another user, the counter is cleared to guarantee

—-— 2 seconds of access

CASE STATExDP IS

-— WAIT REQl: Prioritize requests from user 1, otherwise serve user 2
WHEN WAIT REQOC =>

CountCLR®S <= NOT KevylxDI OR EeyOxDI;

IF Key0OxDI = "1' THEN
STATEXDN <= GRANT_S50;

ELSIF KeylxDI = 'l' AND CountTimecutx5 = '0O' THEN
STATExDN <= GRANT S551;

END IF:

-- WAIT_REQZ: Prioritize requests from user 2, otherwise serve user 1
WHEN WAIT REQ1 =>

CountCLRRS <= NOT Key0OxDI COR EKevylxDI;

IF KevylxDI = '"1' THEN
STATExDN <= GRANT S351;

ELSIF KeyOxDI = 'l" AND CountTimecutx5 = '0O"' THEN
STATEXDN <= GRANT_S550;

END IF;
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END

-— GRANT S551: Currently serving user 1 until regquest is removed or
-— user 2 makes a regquest after timeout (in WAIT EREQZ)
WHEN GRANT 550 =>

CountCLExS <= NOT EeyOxDI:

IF FeyOxDI = '0' OR CountTimeoutxS = '1' THEHN
STATExDN <= WAIT REQI1:
END IF:

-— GRANT 552: Currently serving user 2 until regquest is removed or
-— user 1 makes a regquest after timeout (in WAIT EREQL)
WHEN GRANT 551 =>

CountCLExS <= NOT EKevlxDI:

IF FeylxDI = '0' OR CountTimecoutxS = '1' THEHN
STATExDN <= WAIT REQO:
END IF:

WHEN OTHERS => HNULL:

Lol g

IND PROCESS p FSMComl;
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VHDL

 FSM combinational logic with (single process possible as well)
= process for next state assignments and counter control

. —— GERANT 551: Currently serving user 1 until reguest is remowved or
= concurrent statements for controlling output LEDS ~ — ocx = mexes o scquese areer comeoue (in wart_azoz)

—————————————————————————————————————————————————————————————————————————————— WHEN GRANT 550 =>
p FSMComl: PROCESS (KEYOxDI, EEY1xDI, STATExDP, CountTimsoutxS5) IS -
=

CountCLExS <= NOT EeyOxDI:
—— Defaults registers
STATExDN <= STATExDE:

I IF FeyOxDI = '0' OR CountTimeoutxS = '1' THEHN
—— Defaults combinational ?TETE-'{DN L= W;LIT_REQJ-.:
CountCLEXS <= '0'; END IF:

—— FSM implementation of arbiter. Hote that if a request is removed or we

o . . . ) _ —— GRANT 552: Currently serving user 2 until request is removed or
—-— switch to SEerving another user, the counter is cleared to g:a:a:‘.tee -

—— 2 seconds of access —— user 1 makes a request after timeout (in WATT EEQ1)
CLSE STATExDP I3 WHEN GRONT 551 =>
-- WAIT_REQLl: Prioritize requests from user 1, otherwise serve user 2 S .
WHEN WAIT REQO => CountCLRxS <= NOT EeylxDI:
CountCLExS <= HNOT KeylxDI CE EKeyOx=xDI; IF KeylxDI = "' QR CountTimeoutxS = '1' THEN
STATExDN <= WAIT REQO;
IF Key0xDI = 'l' THEN . _ — C
STATExDN <= GRENT S50; END IE;
ELSIF EKeylxDI = "1' AND CountTimeoutxS5 = '0' THEN
STATExDN <= GRANT 551; B =T T T e
END IF: -— OUIPUT LOGIC

-- WAIT_REQZ: Prioritize requests from user 2, otherwise serve user 1
WHEN WAIT REQL =>

-— GRANT 550 and WAIT REQLl represent states where user 1 can be served
. - GLEDOXDO <= "1' WHEN EKevyOxDI = "1' ARHND (STATExDP = GRANT 550 OR STATExDF = WAIT REQL) ot
COUnELLERS <= HOT HeyOxDL OF ReylxDlL: RLEDOXDC <= '1' WHEN KeyOxDI = '1' AND NOT (STATExDP = GRANT S50 OR STATExDP = WAIT REQI) o
IF KeylxDI = 'l' THEN
STATExDN <= GRANT S51; - GRANI‘_SS'_ and WAZI_REQD represent states where user 2 can be served
ELSIF KeyOxDI = '1°" I—._‘_I]: CountTimeoutxsS = '0' THEN GLED1=DC <= 'l1l' WHEN EKeylxDI = "1' ZND [STATExDF = GRANT_SSl OR STRATExDFE = WAIT_REQC'] ot
STATExDN <= GRRNT 550; RLEDIxDO <= '1' WHEN KeylxDI = '1' AND NOT (STATExDP = GRANT 551 OR STATExDP = WAIT REQO) rar;
END IF;
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