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General Information

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

Changelog:

Version 1.1 (2014-Dec-30): Match latest publications.

Added definition of token-bucket arrival curves Frg and rate-latency JFgy, service curves
to clear up the associated variables.

Renamed the output bound quantifier from * to ’.

Renamed the newly merging cross-traffic function from z’ to .
Changed the explicit path quantifier from s,s,, to (s;, s;).
Added the flow-based path quantifier P (f,).

Added the operators used in the tests.

Minor fixes in the examples.

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

semantic_quantifier

Varlablelocal_quantiﬁer

e variables:

— a: arrival curve
— f: service curve

— oy € Frp token-bucket arrival curves:
Fre ={Vrp: RT =5 RT |7,.5,(0)=0,Vd > 0: v p(d)=b+7r-d}, r,b >0

— Br,r € FrL rate latency service curves:
Frr = {ﬁR,T:W - R* | Br.r (d) :R.[d—T]+}, T>0 R>0
with R-[d—T]" = [R-(d—T)]" = max{0,R - (d — T)}

— b: burst

— T latency

— r, R: rate

B: backlog bound

D: delay bound

e semantic quantifiers for arrival curves « and its variables (e.g., burst b):

— fn: arrival curve of flow f,

— {fn,--+, fm}: sum of arrival curves of flow f,,..., fin

— x(fn): arrival curve of all crossflows of flow f,, (needs local quantification)

— Z (fn): arrival curve of newly joining crossflows of flow f,, (needs local quantification)
— ' output bound (needs local quantification to id service curve)

— no quantifier given: sum of all arrivals (needs local quantification)
e semantic quantifiers for service curves § and its vaiables (e.g., latency T'):

— Lo.fn: left-over for flow f,, (needs local restriction)

* SFA Lo.f,: SFA left-over for flow f, (needs local restriction)
* PMOO Lo.f,: PMOO left-over for flow f, (needs local restriction)

— no quantifier given: unaltered variable (needs local quantification)
e local quantifiers:

— s;: at server s;

— (si,s;): on sub-path (see semantic quantifier) between s; and s;:
* «: data arrivals on link from s; to s, i.e., there must be a direct link
% [: convolved service curve on the path from s; to s; (both included)

e2e: end-to-end (only in conjunction with § as well as it’s rate R and latency T)
— P(fy): on the path of flow f,



Operators
e (min, +)-convolution: ®

e (min, +)-deconvolution: @

non-decreasing, non-negative subtraction: ©

pointwise addition: +

e pointwise subtraction: —



Examples

Kso‘ >() s,

z(f3)

0

alo = afo — as

afz —al2 = (Oéfi)/ — (af2)/

5281

e N/ N
af = afs, = (aft)" = (af)
aiffl) = afetfs = gf2 4 fs

aos = ady o +aft = X, afy = T, 0k = aft 4 af = el

g, = afr + a;fz,(f”), n € {1,2,3}

Qsg = Aso,s3) + O(s1,83) + QXsg,83) = a{20753> + a{;,s?,) + a{;2,53> = (Ozf:g)/ + (ag(f)l + (Ozg)/
a2l _ (aééfo)) . (as _ aééfl)) _ ((afg)’)/ + (ah)’

z(f3) _ o fs _ I _ A f _
a93 = Qsy — Q3 = (a<§o,83> +a <S1 s3) T (32 53)) a(20753> <31 s3) ta <52753>

Bhodo = (8o, 0 a5) = (B, © (0f2)") = (B, © (s @ B2 F))

i = BLode @ Blofo @ Bloo = (8, 0 ail) @ (B, 0 0t @ (B, © all)

l.o.fo _ ﬁl.o.fo _ Blofo ®Blo fo

e2e (s0,83) — "{s0,s1)
ﬁ(so,sl> = /BSO ® 551 = ®3:0 551‘
ﬁp(fs) ﬁ (s2,83) 552 ® BSO ® 553 = ®i:{270,3} ﬁsi



