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General Information

The network calculus analyses documented in this paper were created for the purpose of functional testing the Disco Deterministic
Network Calculator (DiscoDNC)! — an open-source deterministic network calculus tool developed by the distributed computer
system | disco lab at the University of Kaiserslautern.

Naming of the individual network configurations depicts the name of the according functional test for the DiscoDNC.

The nomenclature used in this document is detailed in NetworkCalculus Nomenclature.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.

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

Thttp://disco.cs.uni-kl.de/index.php/projects/disco-dnc
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51
9 7
t= 26— t= 37—
16 9
= :515,26% 2515,3%
r{i =5
ofs =al 0B =70 10 b2 [ al(To77) =5-26% + 1311 = 264 | ol?(T°72) =537 + 1662 = 3550
= = V5,264 = 75,3553
PMOO-AB, ARB_ MUX:
off = aF OB

Note, that we use a simplified notation here due to the use of rate-latencies and token-buckets

as well as the lack of demultiplexing on the analyzed path.

Bl.o.f2

(s0,51)

(ﬁso ® le) S} afo
(820,20 ® B20,20) © V5,25
520,40 © V5,25

B15,55

— f2®ﬂ10f2

(50751
5,25 @ B15,55
= 75,300




arrivalBound(ss, {f2},G) ,G € P({f1}) = af2 \ FIFO_MUX ARB_MUX

alz = V51311 = 75,1662
gl = 75,1311 = 75,1662
Rls-f-fz =15
ﬁi.lo.fz = 651 o 04§1f2 = 581 o (agg)* = ﬁRL’f'fZ,Tslio'f2 le = bggsl 581 = aggsl
1 2
Tho-f2 20 - [t —20]" = 1317 20-[t—20]" = 5-t+ 1665
S1
9 7
t= 26— t= 37—
16 9
= :515,26% :515,373
rf:j =5
off =al; 0B =71 10 b2 | al2(TFo77) =5-26% 1+ 1311 = 264 | of?(T5°72) =5 371 + 1662 = 3550
= = 75,264 % = 75,3558




Flow f; (comparable to Tandem 1SC_ 2Flows 1AC _1Path)

y TFA \ FIFO_MUX \ ARB_MUX
oy, = alo 4ol = 710,50
S0 Bso = b Bsy = o,
+ _
Do 20-[t=20]" = 50 | 9.t —201* = 10-¢+50
t= 22% t= 45
Bfo gy (Ts,) = 20-10+50
%0 = 250
sy = alfo = 710,250
51 681 - bsl le = Ogy
+ _
Do 20+ [t =20]" =250 | o904 — 201" = 10-¢+ 250
t= 32% t= 65
B s, (Ts,) = 10-20 + 250
. = 450
Dfo S Dl =55 ] S, Do =110
.BfO maxi:{ovl} bg? = 450




SFA FIFO_MUX ARB_MUX
atlo = ol = 5,25
RLo-Jo
s o " 50 T
0 ﬁ;.o Jo = Bsy © (X'sofo Bso = b?gjo Bso = 0‘5({0
Tlo.fo 20-[t—20t = 25 20-[t—20]" = 5-t+25
! t= 21 L t= 28 L
— _ 3
- = 515,21% = 515,28%
aéglfo — a§1fo =7
Rl‘o.fo =
s Al
1 5;‘10.]00 — ﬂsl o) ailfo le — bflfo B51 _ Ozglfo
+
Tho-fo 20- [t =207 = 125 20 [t— 20" = 5-t+125
1
t= 26- t= 35
4
= = 615,26% = 515,35
T.o. 1 o. 1 .0.
Beé)efo = BR;;e-fo,Tel-;e-fo i B2l = Bis.ar1 Qg B0 = Bis.631
To.
Be?(l)ef() = bf() lBé;éfo _
Do 15[t — 475]+ = 25 . 63%]+ _
1
t= 49— t=
1 . 1
alo (T Foy = 5. 475 +25 Theloy= 5. 63 + 25
Bfo
1 2
= 262~ = 341
2 3




PMOO ARB_MUX

O/L’/fﬂ ="
s sq 5,25
0 aibjo — 75 25
S0 >
7
T —
5 aslf“ = 70,0
1 al‘f() = ’}/
s 5,125

— - = (20_5)A(20_5)
Rle?efo = /\ie{O,l} (R, — Tsifo)

B(ln,;éfo = BRI""fU T!-0-fo —~ 20 +5-20+F (1)5+ 5-20
e2e 7 e2e ’ ° °
l.o. Zz {0,1} bfl fo +T:if0 'Tsi = 20 + 20 +
Tyl = Dictoy Tsi + — <R1.o.f0 ) 15
e2e — 55
- = /615,55

Bl = o

Do 15-[t—55]" = 25

2

t= b56=

3

ol (Th2 70y = 5.55+25

Bfo eZe
= 300




Flow f, (comparable with Node 2Flows 2ACs)

PBOO-AB:
] TFA FIFO MUX ARB MUX
as, =l +al2 | 9525 + Y5200 = 0,280 L 75,25 + V5,3555 = V10,3803
S2 632 = b32 682 = Agy
1 5
D1 20 - [t —20]" = 2891—6 20t — 20|t = 10-t+380§
29 5
= 47 = —_—
t 3 e 1 t 785?0
, as,(Ts,) = 10-20 + 2891—6 as,(Ts,) = 10-20 + 380§
Bt
82 1 5
= 489— = 580—
16 9
D7y =342 =784
BN = 4895 5802
PMOO-AB:
TFA ARB_MUX
s, = aft + 045352 Ys5,25 + V5,300 = 710,325
52 /882 = aSQ
D 20-[t—20]" = 10-t+325
B as,(Ts,) = 10-20 + 325
52 = 525
D7 =723
BTy =525




PBOO-AB:

SFA FIFO_MUX ARB_MUX
agﬁ = a£§ = 75,264 = 75,3558
RLo-T =15
S9 . . 52 _
Byt = By, © a3t = By, © g, oy = U Bsy = gl
1 5
Tlo.fi 20- [t —20]" = 26475 20-[t—201" = 5-t+ 3555
S2
13 10
t= 33— t= 50—
64 27
= 2515,335 —515,505
el = By =Pi5,3318 =P15 5010
Bt = o7 Bt = o7
13 10
! 15-[t—33=]" = 2 15[t — t= 2
Df 5-[t—33.] 5 5[t —505] 5
167 1
t= 34— t= 52—
i’g 192 15(’) 27
of (T = 5330 +25 | oMN(Ti )= 5.50=—=+25
B 64 27
= 191 = 2762
_ G4 _ 27




PMOO-AB:

SFA ARB_ MUX
aifl = a£§ = 75,300
5 RL‘;"h =15
2 6(2‘20.]01 = ﬂs2 o aifl = Bsz o Ozflf;,z /852 = O‘f«fl
TSI.Zo.f1 20-[t—20]" = 5-t+300
2
t= 46—
3
= 2615,46§
o pro-h =P15.462
=
2
DN t— 46§]+ = 25
1
t= 48—
. 3
Tty = 5-46 +25
Bfl e2e ) 3

1
= 258~
3




PMOO ARB_MUX

7
a® f1

S5 s;fl = 75,3553
(074 = 75,3553
= 20-5
Rl = R, —rifo
ﬂiéoc'fl = B 1o lo-f1 — 15
Rexe " Toae 20 355% +5-20
o b2 I d1T, - 13,
Téééfl =Ts, + RI'O-?‘l : o 10
e2e
i = 50—
27
= = 515,505—‘;
Bl-zo-fl _ ph
10
15[t —50—-]" = 25
Dh [ 77
1
t= 52—
10 2L
oI (T Yy = 5.50—=+25
Bh 27
= 276 —




Flow f2

PBOO-AB:
| TFA FIFO_MUX | ARB_MUX
Ay = a£8 + afé = 710,50
S0 Bso = bs, ﬂSo = Qg
+_
DYz 20-[t—20]" = 50 20 [t —20]* = 10-¢+ 50
t = 22% t= 45
Bt Gl = 2010550
50 = 250
Qg = Oégo’fl} = 710,250
81 ﬁsl = b81 le — asl
+_
D 20-[t—20]" = 250 20-[t—20]" = 10-¢+ 250
t= 32% t= 65
o o (To,) = 10-20 1 250
1 = 450
g, =all +al2 | 505+ V5,2641 = V10,289 75,25 + V5,3555 = V10,3803
82 S2 - b52 S2 — asz
1 5
Df: 20-[t-20" = 2897 | 20-[t—20]" = 10-t+ 3507
29 5
t= 34— t= 78 —
64 I go
s, (Ts,) = 10-20+289— | @y, (Th,) = 10-20+ 380
BY: by 5
= 489 — = 580~
16 9
D’ Yo DI =89% Yo DI =1885;
B2 max;_(o,1,23 bl0 = 489 max;_(o,1,23 bl* = 5802




PMOO-AB:

] TFA \ ARB_ MUX
Oy = af:g + ozfé = 710,50

S0 ﬂso = Qsg
D{z 20-[t—20]" = 10-t+50

B2 s (Ts,) = 20-10+50

so 250

g, = atfod = 710,250

S1 631 = gy
D! 20 [t —20]" = 10-¢+ 250
t= 65

B2 s, (Ts,) = 1020 + 250

81 = 450

as, = all + a£f52 V5,25 + V5,300 = 710,325

So 552 = Asy
Dh 20-[t—20]* = 10-t+325
S2 1
t= 725

Bh s, (Ts,) = 10-20+325

82 = 525

o7 >, Dl — 152
B2 max;_(o,1,2y b0 = 525




SFA FIFO_MUX \ ARB_MUX
agl> = alo = 75,25
Rl.o.j2 =
s 3 . 50 =
V| Bt =By 0 atfr = B, 0 al) Beo = b3 Bso = all?
Tlo.f2 20-[t—20"T= 25 20-[t—20]t = 5-t+25
S0
1 1
t= 21= t= 28—
4 3
= = 515,21% = ﬁ15,28%
Oéilfz = aiiﬁ = 75,125
RLoT =15
S S
! pho-fs = B, © atlz Bsy = b 8, — s
+_ 51
Thofo | 200 [t—20]7 = 121” 20 [t — 20" = 5.1+ 125
4
= = 61536% = ﬂ15735
atl> = of! = 75,25
Rl.o.f2 =15
s v 52
2 B;.Qo.fQ = 652 © angz = ﬁsz © ol 552 = bigz 652 = aiéfz
Tho.f> 20-[t—20"T = 25 20-[t—20]t = 5-t+25
p— o1l t= 281
_ 4 _ 3
= = 515,21% = 615,28%
T.o. 2 o. 2 .0.
Bc20f2 ®i:0 ﬂi 2= 515,68% ®i=0 52 fo = 515,9%
B> = b B> = b
3 2
DF2 15[t — 681}+ = 25 15[t — 915]+ = 25
5 1
t= T0-—= t= 93—
12 o3
; ol (Tyf) = 5687 +25 | of(Ti07) = 5915 +25
B 2
3 1
= 368 = 483~
4 53




PMOO ARB MUX
s a%fz = 75,25
agl? = 75,25
. a’silf = 7,0
(o % 2 = 75,125
% ozl = 525
atlz = 75,25

- lo.f l.o. fe
ﬂRch 27Tc2c 2

Lo.
Regef2 = /\iG{O,l,Z} (Rsi - T;Cifz)

= (20—5)A (20— 5) A (20 — 5)

15

Zie{o.l,z} (bf{;h +7fif2 ‘Ts,;)

20420 + 20 +

25+5-20F0+5-20F25+5-20

15
= Zie{O,LZ} T, + 1
83~
3
= = ﬂ15,83§
Beze? = !
1
D/ 15 [t — 835] = 25
t= 85
|
afo(Thfoy = 5.83- 425
sz 3

2
= 441 -
3




Tandem 1SC 2Flows 1AC 1Path v2

f N N\ e NI
S () g e D
! N N N

® Bso = Bsy = Bs, = ﬁRsi7Tsi = /820,20, xS {O, 1}
d ]:: {anfl}

e ofo =ft = Vi pfi = 75,25, j €{0,1}



arrivalBound(s1, { fo, i}, {}) = ot/ FIFO_MUX | ARB_MUX
Oéggb’fl.} = 710,50
azo{fo-,fl} = 70,0
»3}4(?'{fo’fl} =B © afjfo’fl} = BRgg.{fo,fl}’Tibo.{fo.,fl} = B20,20
, l T,ilfmfl} =10
ailfom 1} _ ai{]}"mfl} %) Bs'g)~{fo~,f1} — ’YT.E{O«fl},b.g{val} bi{oxﬁ} ai({o"fl}(T;;)o'{fmfl}) —10-20 + 50 = 250
= = 710,250
arrivalBound (so, { fo, 1}, {}) = ol FIFO_MUX | ARB_MUX
ai{?’fl} = 710,250
agl{jo’fl} = 70,0
By Vol = g g atlo i) = Briotfo.n) pho-tonn) = P20,20
(o} _ {fouhi} o glodfota) o =10
04320’ 1t 04510’ 1o 65'10' o.f1} _ ,Yrizfo‘fl},bié:o'fl) bifmfl} ai{mfl}(TSl.la{fo’fl}) = 10-20 + 250 = 250
= = 710,450
arrivalBound(s1, {fo}, {f1}) =
= arrivalBound(s1, { f1},{fo}) = af* FIFO_MUX | ARB_MUX
ol = 5,25
Oéffj = 70,0
T.o. j xJj
so Ti = Bso © Ozs({' = BR:o-fj e = B20,20
fi _ Ji o ghods T =0
Qs = s O fs ™ =5 0 | bl | ol (T ) =520+ 25 =125
= = 75,125




arrivalBound(s2, {fo}, {f1}) = o
= arrivalBound(se, {f1},{fo}) = Oé{;

FIFO_MUX ARB MUX

aﬁc{ = 75,125
alli = 70,0
l.lc).f_i = 631 © aflfj = BRls'f'fJ 7Tsl'1°'f.7' = 520’20
i Ji Lo.fj _ Ts% - . =5
@y = s OB =300 | bl [ ol (T ) =520+ 125 = 225
= = 75,125




Flows f;, j € {0,1}

TFA results will be equal for all flows as they share the same path of servers.

| TFA [ FIFO_MUX | ARB_MUX
ag, = alt +alt = 710,50
So 650 - bso Bso — s,
) +
Dl 20-[t=20]" = 50 | 9.t —201* = 10-¢+50
t= 22% t= 45
Bl teg (Toy) = 10204 50
% = 250
O, = aif‘”ﬁ} = 710,250
S1 631 = bsl le = Ay
) + _
D 20+ [t =20]" =250 | o0.[p — 201" = 10-¢+ 250
t= 32% t= 65
b s, (Th,) = 10-20 + 250
o 450
afo = affo = 710,450
S92 652 = bsz [332 = Qg
) + _
D 20+ [t =20]" = 450 | 0.4 — 201" = 10-¢+450
t= 42% t= 85
b as (Th,) = 10-20 + 450
- = 650
DY >i D =97 | > oDl =195
B'fj maxi:{oJ,Q} b;: = 650




SFA FIFO MUX \ ARB_MUX
Oéijj = 75,25
S0 Lo.f; f; Ry =15
so = ﬁso S aSo] = BRI'O’fj ot Bso = bzojj BSO = a?gj
ot 20-[t—20t= 25 20-[t—20]t = 5-t+25
S0
1 1
= = 515,21% = 615,28%
Oéilfj = 75,125
S1 Rlé:f).jj =15
l.O.fj _ :Efj X 7 -
S1 - le 6 asl ﬂ‘:l_ bslf /381 = aglfj
TS 20 - [t —20] 125 20t —201* = 5-t+125
t= 26% t= 35
- = Pi5,261 = B15,35
Oéifj = 75,225
5 Ryl 15
P =By, 0 alf B = B Ber = il
ot 20 - [t —20]" 225 20-[t—20]" = 5-t+225
S2
1 2
= = 515,31% = 515,41%
Lo.f; TLo.f; Lo.f;
BQrof, = 5R1~;-fj ’T1~20-fj ®?=0 sl'o T = 55,78% ®,?:o sl-o 7 = 55,105
e ege 1'0' J -
BT bi giefi = b
3
DY 15[t — 781]+ = 25 15-[t—105]" = 25
2
5 t= 106=
t= 80-—
12 3
fi Lo.fiy _ . 2 o. fs
Bfi ol (T ™) = 5 LTS ol = 5.105+25
' 3 - 550
= 418
4




PMOO ARB_MUX
S0 = 35,25
= 75,25
S1 = 70,0
= 75,75
So = 70,0
= 75,225
Lot = (20—5)A(20—5) A (20—5)
Bl.o.fj 3 R = /\ie{o,l,z} (Rs,, - _
ez " = Ppito alyhs - B F5-20F0F5-20F0F5-20
Lo.f; >ie{o,1,2} (b:ij] +7’:,; 20+ 204+ 20+ T5
Teoe™ =2 ictonoy Isi + )
81—
3
= 615,81§
B = bF
204
DFi 15-[t—81]" = 25
1
t= 83
5 3
ol (Thply = 5.812 425
Bli 3

1
433
3




Tandem 1SC 2Flows 1AC 2Paths v2

£ N N N N >
OaacEsS e,

f;

® Bsy = Bsy = Bsy = Bsy = Br., 1., = Boo,20, i € {0,1}
i ]:: {anfl}

af() = (Xfl = ’erjvbfj = 75,25, .] € {O’ 1}



| arrivalBound(sy, {fo},G), G € P(F) =af° | FIFO_MUX [ ARB_MUX

a£8 = 5,25
aglo = 0,0
,81 0.fo — = B © amfo ’BRIS'S"fU,TSLOO'fO = 20,20
rff =10
ofy = aly @ BT =100 110 blo a0 (TEoTo)y =520 + 25 = 125
= = 75,125
arrivalBound(sg, {fo}, {fo}) = o0 | FIFO_MUX ARB MUX
afo = 5,125
Oéglfo = 75,25
RLo-To =15
61 0.fo — =B, © a1 fo Bs, = bglfo Bs, = aglfo
Tho-fo 20-[t—20]" = 25 20-[t—20]t = 5-t+25
) t= 21 L t= 28 !
4 _ 3
= 2515,2& 2515,28%
rfo =3
afy =ald @ B =40 110 bfo alo(TEo7) =5 - 211 125 = 2311 | oo (T1°7°) = 5. 281 + 125 = 2662
= = 75,2311 = 75,2662

| arrivalBound(sz, {f1},{fo}) = ot [ FIFO_MUX | ARB_MUX |

aft = 75,25
wfl = ’70 0
o = xfl ~ Bog
Bt = By © 0! = Bgron plon = 20,20
r;‘; =10
ofy =ali @ BN =, [0l | GBI =5 20+ %5 = 125
= = 75,125




PBOO-AB:

| arrivalBound(ss, {fo},{}) = al® FIFO MUX \ ARB_MUX
aly = V5,2311 ‘ = 75,2662
azfo = V5,125
Lo. f P T =
63'2' 0= Bsz S aSQO 552 = bszf ﬁ . awfo
S EDS
Thofo | 20+ [t =207 = 1567 | 90. [t —20]* = 5-t+ 200
13 t= 40
t= 27—
16
= =P15,9713 =/315,40
rst = 5
afo =afo g plofo=r~, ; bfﬁ To(TTo-To) = 3702 To(TLoTo) = 4662
53 s2 s2 ril.bll s3 Qg (Lg, = 16 Qg (Lg, = 3
= = V5,370 = V5,4662
PMOO-AB, ARB_MUX:
oft = ool

Note, that we use a simplified notation here due to the use of rate-latencies and token-buckets

as well as the lack of demultiplexing on the analyzed path.

Bl.o.fo _

(80,82)

= Bs @ ((Bs, ® Bs,) © )

= (20,20 ® ((B20,20 ® B20,20) © V5,25)
= 20,20 ® (20,40 © V5,25)

Bis,75

fo _—
0153 =

B20,20 ® B15,55

afo % ﬂ?o-fo

50,52)
V5,25 @ B15,75
75,400




| arrivalBound (sa, { fo, 1}, {}) = ol FIFO_MUX | ARB_MUX

ai{mh‘} = 710,150
gl = 70,0
To {70, :
sy o lt = g, et = Briotfo.n) gho-to.n1) = P20,20
{foh} _ Afofi} o) gho-tfoufi) oI —10
) s .0. R
sy = s @ BT = o oy [ BT QIO (e Ve Ty =10 90 4150 = 350
= = 710,350

| arrivalBound(sz, {fo},{f1}) =0 [ FIFO_MUX [ ARB_MUX |

045? = 75,125
azlo = 7,0
pLodo = By, e atlo = BR;;--qu;-lo-fo = 20,20
rio =10
fo — o f Lo. f 7 T
Oy = ag? O /stl 0= 77'55’#}?{ bgg agg (Ts'lo'jo) =5-20+125 =225
= = 75,225




Flow fo

PBOO-AB:
y TFA FIFO_MUX ARB_MUX
Qg = 75,25
S0 FIFO per microflow
/850 = bSO B . b
Do 20-[t—20]" = 25 oo
50 ) 20-[t—20]" = 25
t= 21- 1
4 t= 21y
B oy (T5) = 5-20425
%0 125
oy, =alo 4+ al! = Y5,125 + V5,25 = 710,150
S1 531 = bs1 651 = O,
+ _
Do 20- [t —20]" = 150 20 [t —20]* = 10-t+ 150
t = 27% t= 55
B s, (1s,) = 10-20+ 150
51 = 350
O, = ai{“’fi} = 710,350
52 BS? = bs? 552 = Qgy
+ _
Do 20- [t —20]" = 350 20 - [t —20]* = 10t + 350
t= 37% t= 75
Bfo sy (Ts,) = 1020 4 350
5 = 550
oy, = alo = V5,370 = V5,4662
S3 FIFO per micro flow
553 = b53 o
583 - ng
20 - [t —20]" = 3703 2
D [t —20] 16 20- [t 20/ = 4663
33
t= 38— 1
64 t= 43=
5 7
e, (Ts,) = 5204 370— e, (Tsy) = 5204 466=
B/fo 156 %
83
= 470— = 566~
% 3
Do S0 Do =1242 S22 o DI =194T
BJo max’_, bl> = 550 max’_ b0 = 566%




PMOO-AB:

] TFA ARB_ MUX
Qs = 75,25
S0 FIFO per microflow
/Bso = ng
Di; 20-[t—20]* = 25
1
Bl sy (T5)) = 125
g, = Oz?;fl) + ag’; = V5,125 + V5,25 = 710,150
81 581 = asl
Dfo 20-[t—20]" = 10-t+ 150
t= 55
Bo as, (Ts,) = 10-20 + 150
5t = 350
s, = ago’fl} = 710,350
82 /652 = aSQ
D{g 20-[t—20]" = 10-t+ 350
t= 75
Bl as,(Ts,) = 550
Ay = a{;’ = 75,400
S3 FIFO per micro flow
Dfo 533 = bsa
5 20- [t —20]t = 400
t= 40
Bfo s, (Tsy) = 520+ 400
8 = 500
3 .
Do > DIt =1914
Bfo max;_, bJ° = 550




SFA FIFO_MUX \ ARB_MUX
z fo —
Qg = 70,0
S oy .
0 B To = 20,20
azfo = 75,25
R =15
| B = B o arfh Bo = BT Bo= ol
Tlo.fo 20-[t—20t = 25 20-[t—20]" = 5-t+25
S1
1 1
t= 21- t= 28—
4 3
= = 515,21% - 515,28%
Olfféfo = 75,125
RIS =15
82 O. xr = xr
6;2 fo = ﬂs? S asgo 652 bsgo 552 ago
+
Thofo | 20-[t—207 = 125 20 [t—20]" = 5-14125
1
t= 26— t= 35
4
= = P15,261 = B1s.35
53 a;c:fo = 70,0
BeTo = B, © gl = B20,20
To. 3 o. 3 .0.
Bisto = BRL;e'f”aTel'QZf" Qi B0 = Bis.871 Qi B0 = Bis,1031
To.
562}% = bl giofo = pho
= 8721t = 1
t= 89% t= 105
1 1
o afo(Tiploy = 5. 875 +25 afo(Tily = 5. 103 + 25
0
1 2
= 462 — = 541—
2 3




PMOO ARB_MUX
) af o = 7,0
%0 atlo = 70,0
] af Jo = V5,25
1 aflf" = 75,25
a?;fo = 0,0
*2 aZfo = 5,125
az o = 70,0
S- S3 5
3 azgo = 70,0
= (20—0)A(20—=5)A(20—5)A(20—0
TP (200 A2 5)A (205 A (20 0)
glofo _ g e Thetas e e = 15
o2e. = PR 0 10 / 0F0-20F25F5 20 F0F5-20F0F0-20
- e l.o.fo >ie{0,1,2,3} (b:il fo +T:,Lf0'Tsi) = 20420+20+ 20+ + il il ~Ur U
TeQe = Zi6{0,1,2,3} TSi + Rl.;.fo 15 .
— = B15,95
Bael* = bl
Do 15-[t—95"= 25
2
To.
Bfo o (T ") = 595+ 25

= 500




Flow f1

| TFA [ FIFO_MUX | ARB_MUX
Qg = af‘f + aﬁ = 75,25 + 75,125 = 710,150
S1 651 = bS1 le = Qg
+ _
Dh 20- [t =207 = 150 | o0 [t — 201" = 10-t+150
t= 27% t= 55
ar ay (Th,) = 10-20 + 150
1 = 350
A, = ai{“’fl} = 710,350
EP) st = b52 Bsz = Qg,
D 20+ [t =20]" = 350 | o0t — 201" = 10-¢+ 350
t= 37% t= 75
o ay,(Ts,) = 10-20 + 350
52 = 550
D/ >P  Dii=65 | >r  Df' =130
BN maxf:1 b{i = 550




SFA FIFO_MUX \ ARB_MUX
ath = 75,125
RO =15
s o xf1 . c f1 .
L] B = 8, o A= 0 fu=  azf
Tle-fi 20-[t—20]" = 125 20 [t—20]" = 5-t+125
t= 261 t= 35
_ 4
= = Bis,261 = Prs,35
ol = 5,225
R =15
S
2| Bieh =B, eazh By = b Ber = all
Tlo.fi 20-[t—20]" = 225 20-[t—20]t = 5-t+225
S2
1 2
t= 31= t= 41—
4 3
= = 615,31% = 515,41%
To.f1 2 .0. 2 o.f1 _
ﬁeé)ef = BR;;e-fl ,Tel;e'fl ®¢:1 5}% h= 515,57% ®i:1 Bii = 515,76§
61.2o.f1 _ bl ﬂl';'fl _ b
eze eze
1 2
Dh 15 [t — 57§]+ = 25 15[t — 76§]+ = 25
1 1
t= 59— t= T8=
I . 2 3
o ol (T) = 5:575 +25 | oM(T7) = 5763 +25
1 1
2 3




PMOO ARB_MUX

z’ f1 —
S1 O‘szljl 75,125
Ay = 75,125
z’ f1 _
Q. = 70,0
S 2 )
° ot = 75,225
lLo. f - = (20—5)A(20-5)
Lo.fi By = Nieqray (Rei = 730) _ 15
Beae™ = Bronn pion 12575 20 F0F 520
lo.f Yien 2}(bm/f1+r"f1»Tsv> = 20+20+ 15
O J1 T N sS4 S; i
Te?e - Zie{l,Q} TSi + RI-O-h 2
e2e — 617
3
— = 515,81%
Bt = ol
2
Dh 15-[t—615]" = 25
t= 63 L
— 2 2
of (T = 5612 425
Bfl 3 1
= 333—=
3




