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General Information

e The network calculus analyses presented in this document were created for the purpose of testing the Disco Deterministic Network Calculator (DiscoDNC)! — an
open-source deterministic network calculus tool developed by the Distributed Computer Systems (DISCO) Lab at the University of Kaiserslautern.

Naming of the individual network configurations depicts the name of the according functional test for the DiscoDNC.
e The naming scheme used in this document is detailed in NetworkCalculus _NamingScheme.pdf.

Arrival bound computations are equivalent to the PbooArrivalBound_Output_PerHop. java class of the DiscoDNC.

The end-to-end left-over service curve for PBOO arrival bounds can be computed by simply convolving the server-local ones.

e Arrival bounds for PmooArrivalBound. java and analyses using them are listed only if results are different to PBOO.

Changelog:

Version 1.1 (2014-Dec-30):
e Streamlined the PMOO left-over latency T;‘;;‘f computation.
e Adapted to naming scheme version 1.1.

Version 2.0 beta2 (2017-Jun-25):

e Rework of the documentation according to code changes

— New, more complete naming.

— Separation of network and test.

Thttp://disco.cs.uni-kl.de/index.php/projects/disco-dnc


http://disco.cs.uni-kl.de/index.php/projects/disco-dnc
http://disco.cs.uni-kl.de/
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TR 3S 1SC 2F 1AC 2P Network

® Bsy = Bsy = Bsy, = Br., 1., = B20,20, 1 € {0,1,2}
hd ]:: {anfl}

e afo =alt = Yrdn bfn = V5,25, T € {0,1}



TR_3S 1SC_2F 1AC 2P Test

| arrivalBound(sa, {fn}.G),. G =P (F) =alz, ne {0,1} [ FIFO_MUX | ARB_MUX |

af:;‘ = 75,25
alin = 70,0
BL.;).fn — ﬂsz o a{;fn — BRl_o_fn Tlo-fn = = ﬂZO,ZO
A —>
fn — ofn Lo.fn — 7 T o Fm — —
a32 - asn %) Bsn - ’yrgg’bgg bsg Oé";L (Tgn n) =5-20 + 25 =125
= = 75,125




Flow f,, n € {0,1} (comparable with Tandem 1SC 2Flows 1AC 2Paths)

| TFA [ FIFO_MUX | ARB_MUX |
Qs,, = Ozf; = 75,25
Sn FIFO per micro flow
ﬁsn = bf:: B — bfn
. 20-[t—201" = 25 e e
Df: [t =20 : 20t — 20/t = 25
t= 21- 1
o a, (T,.)= 5-20+25
fn 125
sy = D Oéﬁc; = V5,125 + 75,125 = 710,250
52 652 - bSl 552 = As,
+ _
DI 20-[t=20" = 250 | 9. [t —20]* = 10-t+ 250
t= 32% t = 65
o a5, (To,) = 10-20 + 250
52 = 450
D7 a0l =B | Sepa DL =0
BT max;_(, 2} bir = 450
SFA \ FIFO_MUX \ ARB_MUX
] ozl = 7.0
" Byo T =B, ©atln =B, = 20,20
agl = alr = 75,125
ol RZT: [R., — e[ =15
2 O.fn Tfn T
Pit =By © 0" = Brigsn qipsn B = b B= otk
+ _
rhofo | 200[E=201T =125 og 9]t = 5.t 4125
1
t= 26— t= 35
4
= = 15,261 = B15,35
Lo.fn .o. .0.
Bese" = BRriosm qloin Qi=(n.2) By I = Bis,461 Qi={n.2) BT = Ps,ss
Badm = ol ot = bl
1
Dfn 15 [t — 461]+ = 25 15-[t—55"= 25
2
11 t= 562
t= 47—
12 3
Lo fay
Bfn Oéf (TeQOe ) = 5 . 461 + 25 Oéfn (Tégoefn) — 5 ) 55 + 25
= 256~ = 300
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PMOO ARB_MUX
i‘fn =
S a;} = 70,0
X" = 70,0
Ck?z(f“) = 75,125
52 z(fo) _
Us, = 75,125
Lo. fx - = (20—0)A(20—5)
ﬂ Rc2cf' = /\ie{’n,,Q} (Rsl - Ts;,fn) _ 15
= PRI T UF0-20 125 F5-20
lo.fn I riin Ty, 29
Te2e - Zi€{71,2} <T51 v e 40 + 75
15
55
= = 15,55
Bam = b
Din 15-[t—55]" = 25
t= 562
fn (LO-F — 3
Bin o’ (Te.Qe.' n) = 5-55+25




TR 7S 1SC 3F 1AC 3P Network

® Bsy = Bsy = Bsy, = Br., 1., = B20,20, 1 € {0,1,2}
o F= {anfth}

o afo =aft =al2 = Yrin bin = V5,25, N € {0,1,2}



TR_7S_1SC_3F 1AC_ 3P Test

| arrivalBound(sy, {f1},G), G € P(F) =aft | FIFO_MUX [ ARB_MUX |
Oéﬁcé = 75,25
aﬁfl) = 70,0
ﬁl“.uo.fl = B4, © affgfl) = Bploss oy — = 20,20
o rit =5
oft =aly 0 BT =70 0 B | ol (TEeT) =520+ 25 = 125
= = 75,125
| arrivalBound(so, {f1}.{/fo}) = ol | FIFO_MUX | ARB_MUX
Oéif} = 75,125
aiffl) = 70,0
gLoh = 5. o af,(fl) = Boros plos, | — = (320,20
; RUL ol T —
ofy =all @ B =0 0 bl [ oI (THo7) =520 1 125 = 225
= = 75,225
’ arrivalBound(ss, {f1}, {fo}) = ol | FIFO_MUX | ARB_MUX |
Oé{é = 5,225
! = 70,0
gofi — 8. 00" = B 1oy nes | = = (320,20
e ri1 =5
aft = afl @ gLo-h = Veh1 ofa bft | ol (TTo71) =520 + 225 = 325
= = 75,325
| arrivalBound(sy, {f2},G), G € P(F) =af2 | FIFO_MUX [ ARB_MUX |
aﬁcﬁ = 75,25
Q§§f2) = 70,0
Bt = B, © 0T = B osy o, = = 20,20
: RUtz e -
ot =alt 0 BT =0 e bl | al2(To75) =520 + 25 = 125
= = 75,125
| arrivalBound(ss, {f2},G), G € P(F) =af2 | FIFO_MUX [ ARB_MUX
Oéf:ﬁ = 75,125
an? = 70,0
5,1;'40'f2 =B, Oéfffz) = B lofy sy = = 620,20
Tt iz =5
ol =ali 0 B =70 40 b2 [ al2(TLo72) =520 + 125 = 225
= = 75,225




{f1.f=2}

arrivalBound(ss, { f1, f2},{fo}) = as; FIFO_ MUX ‘ ARB MUX
agl,fa} = 710,550
a;fs{fufﬂ = 70,0
By — g oY Z B e = = B20.20
ftss es ’I“{fl’f2} =10
S6
aiﬁfl»fZ} — aif}fl,fﬁ} @ Biso{fl,fQ} — ,7T§6fl’f2},bigl’f2} biglva} aighfz}(Ti;).{fl,fQ}) — 10 . 20 + 550 — 750
= = 710,750
arrivalBound (s, { fo, /1},6), G € P ({fo}) = oi"" | FIFO_MUX | ARB_MUX
aifco’fl} = 710,150
Oé?l{fmfl} —_ 7070
ﬂ}?.:).{fmfl} — ﬂ& o a?;{fmfl} — ﬁnl-o-{f()’fl} plo.{fo.f1} — - 620’20
1ls7 [RaCEY T‘i[éfmfl} — 10
s i l.o. i : 5
ot = ol o g =g s e [BPTT | GPTT IR URTT) 210 20 4 150 = 350
= = 710,350
arrivalBound(ss, { fo, /1},6), G € P ({fo2}) = oi"" | FIFO_MUX | ARB_ MUX
alfe /) = 710,350
a§2{f07f1} = 0.0
/B}bo{f()fl} - ﬂS‘) S O‘go{fojfl} — ﬂnl-o-{f()vfl} plo{fa,f1} — - 620’20
155 s Tsg r{fo"fl} _ 10
f1 1 Lo.{fo,f1 = o
afforhd = ol o gl — 5 s e [BPTT [ QT (0TI Z 1020 + 350 = 550
= = 710,550
arrivalBound(se, { fo, f1, fo}, {}) = ol | FIFO_MUKX | ARB_MUX
aigmfhfz} = V10,775
ais{fo’fhfz} = 0.0
ﬁi‘g{fmfhﬁ} f— ﬁsr\ o a:zjfo7f1,fz} f— ﬁRl-o-{vafler} Tl-o-{f()vfler} : ] - 520’20
S5 s lsy riﬁfo,fl,fg} — 15
. 1, 5J 1 Lo. sJ 1,
aigo,fl f2} — aigo f1,f2} %) ﬂs; {fo,f1,f2} — ’yTigo,f1=f2}7bigo‘f11f2} big07f17f2} aif}fOsflvfz}(Tslgo.{f07f17f2}) =15-20 + 775 = 1075
= = 15,1075




Flow f()

| TFA FIFO_MUX ARB_MUX
Qs = 04{‘1’ + O‘Q = 5,25 + V5,125 = 710,150
S1 551 = b31 B — o
+ _ S1 S1
Do 20-[t—20]" = 150 20 [t — 20]* = 10-¢+ 150
t= 27% t= 55
o as (T )= 10-20 1 150
S1 = 350
O, = aifo’fl} = 710,350
52 652 = bSQ B — a
So S2
+_
Do 20-[t—20]" = 350 20 [t —20]* = 10-¢+ 350
t = 37% t= 75
o 0 (To) = 10-20 1 350
52 = 550
Qsy = aigo’fl} + af? = 710,550 + V5,225 = V15,775
S5 555 = bss Bs. = o
+ 5 S5
Do 20-[t—=20]" = 775 20 [t =201 = 15-t+775
t= 58% t= 235
Bfo g, (Ts,) = 15-20+775
55 = 1075
I = 15,1075
SG BSG = b35 /656 — OéSG
+_
Do 20- [t —20]" = 1075 20 [t —20]* = 15-¢+ 1075
t= 732 t= 295
o oy (Tos) = 1520 1 1075
56 = 1375
Do Y imp125.6) DI =275 +375 +585 + 735 = 1975 | Xoi_q105.6 DL =55+ 75+ 235 4 295 = 660
Bf(l maxi:{172,576} Bgf? = 1375




SFA FIFO _MUX:

B

L.o.fo
e2e

Dfo

Bfo

plowfo) g g2 fo)) ® (5;<;-w(fo) o a;(fo)) ® (ﬁ;:ﬂi(fo) o a§5(fo)) ® <5L~é>~w(fo) o agém)

(ﬁlox(fo) oal fo)) ® (ﬂlf"‘(f") o agz(ﬁ))) ® (5;;95(&) o (afr + ag’g)) ® (52‘5.1:()‘0) o aigl,f2}>

(B ©0f2) ® (Bry ©.012) @ (B © (02 +0f2)) ® (B, © (adf'2) @ plo U121

(B @afl) ( @ah ® (Bss e ( f1 _|_af2)) (556 e ((OZQ + az:) @ﬁlf-{fhfﬂ))

(Bsy ©al) @ (Bs, ©all) @ (Bsy © (ol +af?)) ® (ﬂsG S ((ag‘; +al2)o ((B35 = aﬁifhfz})))
(Bsscall) @ (B ©all) ® (B © (ofl +af2))) © (B © ((al} +al2) @ Bs,))

(820,20 © 75,125) ® (820,20 © ¥5.225) @ (820,20 © (V5,325 + V5.225)) © (820,20 © (75,325 + V5,225) @ B20,20))
(820,20 © V5,125) ® (B20,20 © 7¥5,225) @ (820,20 © 710,550) @ (820,20 © (V10,550 @ B20,20))

(

B20,20 © ¥5,125) @ (820,20 © V5,225) @ (B20,20 © Y10,550) @ (B20,20 © Y10,750)
Bis261 ® Bis 311 @ Broa7i @ Brosri

510,162%

e2e eZe

Rl.o.fo

e2e
_10-1625 425
B 10

Rl-O-fo . Tl-O-fo + bfo
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= oo (Téé‘ae.fo)

1
=5 1625 + 25

1
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SFA ARB_MUX:

B

L.o.fo
e2e

Dfo

Bfo

(5lox<fo) oal fo)) ® (5;<;-w(fo) N a;(fo)) ® (ﬁ;:ﬂi(fo) N a§5(fo)) ® <5L~é>~w(fo) N agém)
(ﬁlox(fo) oal fo)) ® (ﬂlf"‘(f") o agz(ﬁ))) ® (5;;95(&) o (afr + ag’g)) ® (52‘5.1:()‘0) o aigl,f2}>
B ©al) @ ® (Bos © (alf12) o plotina) )

( ® (8. ® (8o © (af +al?)) (

(B, ©0ft) ® (Bs, © alt) ® (B, )® (556@ ((aﬁ; +af?) @ﬁi';"{fl’fﬂ))
( ® ( ® ( )® (( )

(

, ©all)
( fi + afz

Bs, @afl) Bs, @afl ozf;—&—ozf:g

© 2)
D)@ (B (oft +0£)) © (8, © 2 (B, © i 2)))
Bs ©adt) @ (Bs, ©all) @ (Bs, © )

(ot +al2))) ® (B © ((alt +al2) 2 ;)

(820,20 ©V5,125) ® (820,20 © 75,225) ® (/520,20 S (75,325 + 75.225)) ® (820,20 © (75,325 + V5,225) @ B20,20))
(820,20 © V5,125) ® (B20,20 © 7¥5,225) @ (820,20 © 710,550) @ (820,20 © (V10,550 @ B20,20))

(B20,20 © ¥5,125) @ (820,20 © V5,225) @ (820,20 © V10,550) @ (B20,20 © V10,750)

15,35 @ P15,412 @ B1o,95 © Pro,115

510,286%

e2e eZe

Rl.o.fo

e2e
102862 425
B 10

Rl-O-fo . Tl-O-fo + bfo

1
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6
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e2e

2
:5~286§—|—25

1
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PMOO ARB_MUX
s1 O‘%{;Z; = 75,125
sy = 75,125
: o4
Asy = 5,125
agg@ = 75,225
° Oéis(fo) = 710,zzx
: 1
Ase = 710,222

l.o. z( f
Re2ef0 = /\ie{l,2,5,6} (-RsI - rsf O))

— (20—5)A(20—5) A (20— 10) A (20 — 10)

Base!* = B izt 125520 0T 520 225 F 1020 0 0FT0-20
e2e 1t e2e N N - -
204 2T L op ST g 22T T g o
Lo fo b0 4y o) . 10 10 10 10 om0
D ) 0.+ 2
175
— = 10,185

Baxl” = P

Do 10-[t— 175" = 25

1

t= 1775

B ol (Th Ty = 5175+ 25

= 900




Flow f;

’ TFA FIFO _MUX ARB_MUX
Qg = a{i = 75,25 .
S FIFO per micro flow
0 580 == bsg B,O _ b Y
+ _ S S
Df: 20- [t =207 = 215 2-[t—20]" = 25
_ - 1
b= 214 t= 211
B on(To) = 520125
So = 125
Qs = Oéétj’ + Oéifi = 75,25 + V5,125 = 710,150
51 DI =271 =55
Bl =350
Qg, = ai{""’l} = 710,350
S Ds{‘; = 37% \ =175
— =
Bl! =550
a,, = ol 4 of? = 75,225 + V10,550 = V15,775
S5 DI = 582 =235
Bl = 1075
gy = a;[gmfl,fz} = V15,1075
56 DI =733 =295
B = 1375
= 1 — 1 — I
Dh Dicfoa056) DI =213 +275 +375 +585 + 735 = 2187 | X icro105.6) DI = 215 +55 4 75 + 235 + 295 = 681
Bfl maxie{0,1’275,6}3£1 = 1375




SFA FIFO_MUX:

Lo.f
[3c2c '

DI

BN

Bso
Bso
= Bs
= Bs ®
Bso
Bso
Bso

(Bi,s,z(fl) o afgfl)) ® (5;10.:1:()’1) = Ozi(fl ) (ﬂlow g aI(fl)) (ﬁi.:).m(fl) o O‘fr(fl)) ® (ﬂi.(:).x(fl) o azéﬁ))
(B;;)'z(fl) o am(ﬁ)) ® (61.0.1(]‘1) o az(fl ) (ﬁ}gzoz f1) o) (agﬁl(fl) ® ®ﬁ}gfl(fl)>) ® (ﬁ;.;).it(fl) _ aﬂsﬁs(fl)) ® <6L.g).m(f1) _ (a§5(fl) % ﬂi:.x(fl)))
Bsy ® (551 o) afo) ® ( o (afo % 531)) ® (5 s © a§§f1)> (ﬂ =) ( «(f1) Bl.oix(fl))>

® (Bar © %) @ (Buy © (67 @ Bar)) ® (Bey © (af + af2)) (586 ( ofo + al2) o pLe-to: f2}))

© (s, © ) © (B, © (P @ 8,)) ® (Bss © (ol +af2)) ® (Bss © (a2 +af2) @ Bs,))

@ (Bn 0 ) @ (B, © (0 @ 85)) ® (Bss © (o +04f2)) @ (Bos © (g +af2) @ Bs5))

(B ©) ® (Bsy © (@ @ 8,)) @ (Bss © (o + (o} @ ) @ (B (0 olys, + (0l ©8.4)) @ Bss))

@ (Bs ©07) @ (B, © (0 @ 8,)) @ (Bss © (afy + (2 @ i) @ 8,,))) @ (Bss © (o + (o7 @ Bsy) @ Beu)) @ Bss))

@ (85, ©a’) @ (85, © (a @ 8,)) ® (Bss © (@ 52 283 7) + (0 @ 85) @ 8,))) @ (Bos © ((ofy + ((o? @ Bis) @ 8,.)) @ s, )

& (B ©0) & (8 © (290 0.8,)) © (B & (08 0 ) + (07 ©.80) 28,)) © (B & (0 2 8) + (0 @ Bo) @ 80.)) @ o)
Bso ® (/351 S O‘fo) ( 52 O (O‘fo © 531))

® (Bss © (((0” @ B;27) @ Bay) + (a2 @ B5,)) @ ) ® (Bss © (0 @ Bi77°) @ Bsy) + (07 @ Bsy) @ Bsy)) @ Bss )

Bso @ (Bs, ©al°) @ (Bs, © (ol @ B,))

® (s © (0 @ Bsy) @ Bsy) + (@7 @ B5,)) @ Ba))) @ (Bss © (07 @ Bsy) @ Bsy) + (0 @ Bsy) @ Bs,)) @ Bss))

820,20 @ (820,20 © V5,25) @ (820,20 © (V5,25 @ B20,20))

® (B20,20 © (((75,25 @ B20,20) @ P20,20) + (75,25 @ B20,20) @ B20,20))) @ (B20,20 © (715,25 @ B20,20) @ B20,20) + (75,25 @ B20,20) @ B20,20)) @ B20,20))
B20,20 ® /520721% ® (B20,20 © V¥5,125) @ (B20,20 © (75,125 @ B20,20) + (V5,125 @ B20,20))) @ (B20,20 © (((75,125 @ B20,20) + (V5,125 @ B20,20)) @ B20,20))

= 20,20 ® Br5.011 ® P15262 @ (820,20 © (75,225 + 75,225)) ® (B20,20 © (75,225 + V5,225)) @ B20,20))
= 20,20 @ Br5.211 @ Bi5261 @ (820,20 © 710,450) @ (20,20 © (110,450 @ B20,20))
= 20,20 ® Bi5.211 @ Pr5061 © PBroa21 ® (820,20 © 710,550)

B20,20 @ 515,21% & ﬂ15,26% ® 510,42% & 510,52%

= ﬂ10,162%

Rl.o,fl . Tl .0. f1 + bfl

e2e eZe

R
10 - 1625 + 25
10
165

ol (Ti5")

1
- 1625 +25

1
837
2



SFA ARB_MUX:

lo.f
BeQe !

Bfl

= ﬁso
= ﬂso

(B;.;).m(fl) o a;céfl)) ® (B;.F.x(fl) o ai( ) (IBloz f1) o) ar(fl ) (ﬁi.so.r(fl) o a:éfl)) ® (@ié).x(fl) o a?éfﬂ)
(3050 az) o (A1) 0 020 s (12509 & (o) 08590) ) (B2 ) (Ao o0) — () gtz =)
Bs, ® (/891 @afo) ® (ﬂ@ 5 (Oz ®5§1)) ® (5% Qaiéh ) (ﬂ o) ( z(fl) BLQ:L’(fl)))
Bay ® (Bas ©a0) @ (Bay © (a0 @ Ba)) ® (Bey © (00 + af2)) (556 ( ofo +af?) 51.0.{fo,f2}>>
Bso ® (Bs, ©07°) ® (Bs, © (a0 @ B5,)) @ (Bss © (afy +af2)) ® (Bss © (ol +af2) @ 8s,))
Beo ® (Bsy ©07°) ® (Bs, © (P @ 85,)) @ (Bss © (o f°+af2)) ® (Bss © ((o f°+af2)®5Ss))
By ® (Bsy ©07°) ® (Bs, © (a0 @ 85,)) @ (Bss © (o) + (af} @ 8.,))) ® (Bas © (s, + (o2 @ ) @ Bsy))

(B ©aP) @ (Bs, © (o7 @ Bay)) ® (Bss © (ol + (0 @ By) @ Ba))) @ (Bs © ((0f + (o ®653) @ Bs1)) @ Bss))

(B @) @ (Bs, © (a7 @ Bay)) ® (Bey © ((ady @ B3 7°) + (0 @ Bsy) @ Ba))) ® (Bes © ((afy + (o @ ;) @ Bu)) @ Bss))
Bso ® (Bsy ©07°) ® (Bs, © (a0 @ 85,)) @ (Bss © (ol @ Bay) + (0 @ Bs) @ 8:.))) © (Bss © (o @ Bs) + (0 @ Bs) @ Bs)) @ Bs5))
Bso ® (Bs, © @) @ (Bs, © (o @ Bs,))

® (Bss © (((0”° @ B30 7) @ Ba,) + (0 @ 85,)) @ 8a,))) ® (Bss © (0 @ B 7°) @ Bsy) + (0 @ Bsy) @ Bay)) @ Bss))
Bso @ (Bs, © ) @ (Bs, © (a0 @ B4,))
® (Bss © (((a @ Bs,) @ Bsy) + (a2 @ Bs,)) @ 8s,))) @ (Bss © (((@° @ Bs,) @ Bs,) + ((a”? @ Bs,) @ Bs,)) @ Bsy))
520,20 ® (20,20 © V5,25) @ (B20,20 © (V5,25 @ B20,20))
® (B20,20 © (((75,25 @ B20,20) @ B20,20) + (75,25 @ B20,20) @ 520,20))) & (820,20 & ((((75,25 @ B20,20) @ P20,20) + (75,25 @ B20,20) @ B20,20)) @ S20,20))
20,20 © Bag 281 ® (820,20 ©V5,125) ® (820,20 © (V5,125 @ B20,20) + (V5,125 @ $20,20))) @ (820,20 © (((75,125 @ B20.20) + (15,125 @ B20,20)) @ B20,20))

= P20,20 ® By581 @ Pi5,35 © (820,20 © (75,225 + ¥5,225)) ® (B20,20 © (V5,225 + V5.225) @ B20,20))

B20,20 ® Pi5 281 @ Pis,35 @ (820,20 © 710,450) ® (820,20 © (710,450 @ F20,20))
B20,20 ® Pi5 281 @ P15,35 © Bro,85 ®@ (820,20 © Y10,650)

B20,20 © Pis 281 @ P15,35 © Pro,85 @ P1o,95

510 2731

R I o 4 ph

e2e e2e

l.o.
}%eQef1
10-273% + 25
10

5
275—
6

ol (17)

- 273% +25

13912
3



PMOO ARB_MUX

50 aféfl) = 70,0
a?éh) = 70,0
Oéfl(fl) = 75,25
51 Z(J1)
agl ' = 75,25
5 af%lz = 7,0
x(J1
01{2 = 75,125
s Ozfe},(fl) = 5,225
O‘?"Efl) = 710,zzx
: zd
Usg ' = 710,zzx
Riof Z A (R _r?(fl)) = (20— 0)A(20—5) A (20 —5) A (20 — 10) A (20 — 10)
lofi 5 e2e i€{0,1,2,5,6} S i _ 10
B’ = Brronn pion UF0-20 25 F5 - 20 UF5-20 225 + 10 - 20 UF10-20
= 04+ —+20+"— T 420+ ———— 4200+ " — " 4+ 2004+ ———
Lot BEUD 4p20D 7, 10 10 10 10 10 -
Tee™ = Yieto125.0) (T L > = 100+
_ 185
— = 10,185
o = b
Dh 10 - [t — 185] T = 25
1
t= 1877
B ol (T Ty = 5-185+25
= 950




Flow fo

| TFA FIFO_MUX | ARB_MUX
Qg = a{ﬁ = V5,25
S FIFO per micro flow
3
553 = b33
20-[t—20]" = 25 Bsa = bsy
Df; ) 2-[t—20t = 25
t= 21- 1
4 t= 211
B sy (Tog) = 5-20+ 25
% = 125
oy, =al? = 5,125
S FIFO per micro flow
4
654 = bS4
20-[t—20]" = 125 fos = bu
D2 . 20t — 201" = 125
t= 26— 1
B s, (T5,) = 5-20+ 125
= 225
Qss = ais{b’fl} + ag? = 75,225 + 710,550 = V15,775
S5 D} = 58% =235
B2 — 1075
Qg = alfo v = 15,1075
S6 D} =732 \ =295
B — 1375
D Diciaasey PE =180 | Xicisuse DI =577
Bf2 maxie{37475,6} Bgf = 1375




SFA FIFO_MUX:
plot (5;30@(1‘2) o a;vs(fz)) ® (ﬂfwz) o aiifz)) ® (ﬁl.:w(fz) o agm) ® (ﬁ;gwm) o agéb))
= By, © B, ® ((5 o a;v:(h)) o aigo,f1}> ® (ﬂ;.g.ufa) 5 (a;(fa o 5i~;~r(fz)))
= 8,88, ® (B, call ) @ (B 6 (il 0 8,,))

= B ®Bsy ® (B © (a0 (B ©8,)) ) @ (Bus & (ol ™ 0 (B, ©8.0)) @ 8ar))

= Boy @B © (Bss © (((0 @ Bsy) + ) @ (Bs, ® 85))) @ (Bss © (@7 @ Bso) + ) @ (B, ® Bs,)) @ Bsy))

= 20,20 ® B20,20 ® (20,20 © (((75,25 @ B20,20) + V5,25) @ (820,20 ® B20,20))) @ (B20,20 © ((((75,25 @ B20,20) + ¥5,25) @ (820,20 ® B20,20)) @ B20,20))
= 20,40 ® (B20,20 © (((75,25 @ B20,20) + V5,25) @ B20,40)) ® (B20,20 © ((((75,25 @ B20,20) + V5,25) @ B20,40) @ B20,20))

= (20,40 @ (B20,20 © (75,125 + 75,25) @ B20,40)) @ (820,20 © (((75,125 + 7V5,25) @ B20.40) @ B20,20))

= 20,40 ® (20,20 © (710,150 @ [20,40)) @ (20,20 © (V10,150 @ S20,40) @ B20,20))

= 20,40 ® (820,20 © 710,550) @ (20,20 © (710,550 @ B20,20))

= 20,40 ® (820,20 © 710,550) ® (820,20 © Y10,750)

= 20,40 ® B1o.a71 @ Prossy

= S10,145

ph _ Bad Ta 4 bh

lLo.f1
ReQe

10- 145+ 25
10

1
= 147=
3

B = ol Ty

= 5-145425
= 750



SFA ARB_MUX:
plot (5;30@(1‘2) o a;vs(fz)) ® (ﬂfwz) o aiifz)) ® (ﬁl.:w(fz) o agm) ® (ﬁ;gwm) o agéb))
= By, © B, ® ((5 o a;v:(h)) o aigo,f1}> ® (ﬂ;.g.ufa) 5 (a;(fa o 5i~;~r(fz)))
= 8,88, ® (B, call ) @ (B 6 (il 0 8,,))

= B ®Bsy ® (B © (a0 (B ©8,)) ) @ (Bus & (ol ™ 0 (B, ©8.0)) @ 8ar))

= Be ® B @ (Bsy © (((a” @ Bsy) + ) @ (B, ® Bsy))) © (Bss © (@ @ Bsy) + %) @ (B, © Bsy)) @ Bs,))

= 20,20 ® £20,20 @ (20,20 © (((75,25 @ B20,20) + V5,25) @ (820,20 ® B20,20))) @ (820,20 © (75,25 @ B20,20) + 7¥5,25) @ (820,20 ® B20,20)) @ S20,20))
= 20,40 ® (B20,20 © (((75,25 @ B20,20) + V5,25) @ B20,40)) ® (B20,20 © ((((75,25 @ B20,20) + V5,25) @ B20,40) @ B20,20))

= 2040 ® (82020 © (75,125 + V5.25) @ B20.40)) ® [B20.20 — (V5,125 + V5.25) @ B20.40) @ B20,20)] "

= 20,40 ® (20,20 © (710,150 @ [20,40)) @ (20,20 © (V10,150 @ S20,40) @ B20,20))

= 20,40 ® (820,20 © 710,550) @ (20,20 © (710,550 @ B20,20))

= 20,40 ® (820,20 © 710,550) ® (820,20 © Y10,750)

= 20,40 ® B10,95 ® B10,115

= 510,250

ph _ Rad Ta 4 bh

lLo.f1
ReQe

10 - 250 + 25
10

1
— 959=
52

B = ol Ty

= 5-250+25
= 1275



PMOO ARB_MUX
. ai(m = 70,0
3 o0 —
83 )
S4 affff) = 70,0
al;( 2) = 7,0
S5 agfgfz) = 710,550
aiféfg) = 710,550
S agéfﬂ = 70,0
i oz, = 710
S6 — ,TXTIL
Rlo-f2 _ A, (R& (20 —0) A (20 — 0) A (20 — 10) A (20 — 10)
51.0.1‘2 = B ot ios e2e i€{3,4,5,6} 0
e2e Repe’? Tepe? 0F0-20 550 F 10 - 20 UF10-20
—5 + 20 + — +204+ ——
lLo.fa
Te20e ?= Zie{3,4,5,6} (Tsi + 80 + @
10
175
— = $10,175
Baze” = b
DF2 10- [t — 175]" = 25
1
t= 1775
B of2(Th2 ) = 51754 25

= 900




