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Cariden MATE

« IP/MPLS Traffic Management software

Cariden MATE

Simulated Traffic 2004Projections Undifferentiated (Layouts)
(oK [ cavouns

e Discovery & ==
Visualization

e Planning &
Design

o Traffic

(]
- - Interfaces | Demands | Shortest Paths | Nodes | LsPs | sites | SRLGs [ AS | interface Queues |
n g I n e e r I n g “Show All | [ selectall [+ | 208/208 rows (0 selected) [

Node | nterface  [Remote Noc| 1GP Metric | Traff Sim | Traff Meas | Capacity sin|utilim | util Meas | Qo5 Bound 5 | QoS violation S| WC QoS Bound | WE @os Violation (| we util | WC Failures [

1 |erlnj {to_erl.... |erl.nj 10000 2894.98 na| 10000.00 28.95 na 100.00 -71.05 na na na na

2_ erl.nj {to_crl.... erl.nj 10000 0.00 na| 10000.00 0.00 na 100.00 -100.00 na na na na

]_ crl.chi {to_cr2.... |cr2.det 331 7157.35 na| 10000.00 71.57 na 100.00 -28.43 na na na na
4_ cr2.det {to_crl.... erl.chi 331 692.26 na  10000.00 6.92 na 100.00 -93.08 na na na na E

5_ crl.chi {to_cr2.... [cr2.sea 2855 0.00 na| 10000.00 0.00 na 100.00 -100.00 na na na na



Cariden MATE: IPFRR LFA’s
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e
Presentation Overview

* LFA Analysis Workflow

* Three Cases
*Prototypical Rings and Edges
*Mesh (emphasis on backbone)

=Dual-Plane



IPFRR LFA Analysis Workflow

MATE Plan

» Existing MATE Archive (if available)
(convenient, includes end-to-end traffic)

* IGP Database (*covered here*)

(quick and easy but may

miss parallel links, no traffic) I P FR R ReSU ItS
 Config Parsing TOOI -

(more complete than IGP DB)




IPFRR LFA Analysis Workflow

* Show IS-IS
or OSPF
link-state
database
from router

000 X/ xterm

crl. jfkl>show isis database verbose

IS-1IS Level-2 Link State Database

LSPID LSP Seq Num LSP Checksum LSP Holdtime
vrl.amstnl.00-00 0x0000024F  0xB253 23848

firea Address: 39.840f.8011.3824.0000.0528.0000

NLPID: 0xCC 0x8E

Router ID: 65.108.72.204
IP Address: 65.108.72.204
Hostname: vrl.amstnl
Metric: 1 IS-Extended vrl.amstnl.02
Interface IP Address: 65.108.72.217
Global Pool BW Unreserved:
[O]1: 972800 kbits/sec. [11: 972800 kbits/sec
[2]: 972800 kbits/sec, [31]: 972800 kbits/sec
[4]: 972800 kbits/sec, [51: 972800 kbits/sec
[6]: 972800 kbits/sec., [7]: 972800 kbits/sec
Reservable Global Pool BMW: 1000000 kbits/sec
Physical BW: 1000000 kbits/sec
Affinity: 0x00000000
Metric: 2500 IS-Extended wrl.ams2.00
Interface IP Address: 65.108.72.210

Neishbor IP Address: 65.108.72.209
how-isis.txt (END) J]

Import in Layout & IPFRR

ATT/P /0L
07070



IPFRR LFA Analysis Workflow

Import in Layout & IPFRR

* Import IGP
database In
MATE

Import IGP Database

Database File: [werwlab_uspf_db.txt]

@ OSPF
O Specify Area: |0 |
w0 All
[ [
) Level 1
® Level 2
[ Use DNS




IPFRR LFA Analysis Workflow
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IPFRR LFA Analysis Workflow

Import in
IGP DB MATE

Layout & IPFRR

Mesh ol 0o Rl RSVt

IPFRR LFA (v4.3)

Prerequisites: Demands with traffic.

Il -vlw“wm_ Help = (If not available, Insert Demand Mesh, then set traffic to 1Mbps.)
Circuit Upgrade
IPFRR LFA (v4.3) / Results: IPFRR view, IPFRR Window:Reports, and

IPFRR columns in Interfaces, Nodes and Demands.

Caveat: parallel links are not considered as LFAs.

Options

Verbosity [ Verbose - ]

|%| Set Tags




IPFRR LFA Analysis Workflow

Import in Layout & IPFRR
IGPDE Bl "MATE [l Mesh fadl tool fadl RSV

000 Cariden MATE =] OO0 lab_ospf_db_1-ipfrr plan

]| [OF] [vasc evets) [7] 1o (4

fo

Reports {1) Td: ipfrr-prefix-42.pl 21731 2010-08-24 10:37:302 telkamp
(1) Processing fprivate/var/folders/Pb/PbxofESOHIKURWBRVOLso++++TL/~Tap-/runscript_input.3
lab_ospf_db_1 | lab_ospf_db_l-ipfrr | Design history Using Traffic Level: Default -
infrra2 (1) Calculating routing table
Iptrr: (1) Processing routing table
Report (2) Processing interface cri.ams.lab.cariden.com ({to_crl.ams.lab.cariden.com}) to crl.am

(d) Neighbor: cr.fra.lab.cariden.com
(d) Neighbor: cr2.lon.lab.cariden.com
(d) Neighbor: arl.ham.lab.cariden.com
(d) Demand cr2.ams.lab.cariden.com|erl.par.lab.cariden.com, LFA(5): cr2.fra.lab.carider

(d) Hode diverse LFA(s): cr2.fra.lab.cariden.com, crz.lon.lab.cariden.com, arl.ham.
(d) Demand cr2.ams.lab.cariden.com|crl.ams.lab.cariden.com, LFA(s): cri.fra.lab.carider
(d) Hode diverse LFA(s): cr2.fra.lab.cariden.com, crz.lon.lab.cariden.com, arl.ham.
(4) Demand crz.ams.lab.cariden.com|arl.cgn.lab.cariden.com, LFA(S): cr2.fra.lab.carider
(d) ¥ode diverse LFA(S): crz.fra.lab.cariden.com
(4) Demand crz.ams.lab.cariden.com|arl.dub.lab.cariden.com, LFA(s): cr2.fra.lab.carider
(d) ¥ode diverse LFA(S): crz.lon.lab.cariden.com
(4) Demand crz.ams.lab.cariden.com|crl.fra.lab.cariden.com, LFA(s): cr2.fra.lab.carider
ber (d) ¥ode diverse LFA(S): crz.fra.lab.cariden.com, arl.ham.lab.cariden.com
[] (4) Demand crz.ams.lab.cariden.com|crz.par.lab.cariden.com, LFA(s): cr2.fra.lab.carider
(d) ¥ode diverse LFA(S): crz.fra.lab.cariden.com, crz.lon.lab.cariden.com, arl.ham.
(4) Demand cr2.ams.lab.cariden.com|erl.nye.lab.cariden.com, LFA(s): cr2.fra.lab.carider
(d) ¥ode diverse LEA(S): erz.lon.lab.eariden.com

(4) Demand cr2.ams.lab.cariden.com|erl.wde.lab.cariden.com, LFA(S): cr2.fra.lab,carider
(4) Demand cr2.ams.lab.cariden.com|erl.par.lab.cariden.com, LFA(S): cr2.fra.lab,carider

(d) Wode diverse LFA(s): or2.fra.lab.cariden.com, cr2.lon.lab.cariden.com, arl.ham.
(d) pemand erz.ams.lab.cariden.com|arl.man.lab.cariden.com, LFA(S): er2.fra.lab.carider
nyc (d) ¥ode diverse LEA(S): erz.lon.lab.eariden.com
u (d) pemand erz.ams.lab.cariden.com|erl.lon.lab.cariden.com, LFA(S): er2.fra.lab.carider
. (d) ¥ode diverse LFA(S): crz.lon.lab.cariden.com
(d) pemand crz.ams.lab.cariden.com|arl.dus.lab.cariden.com, LFA(S): erz.fra.lab.carider
(d) ¥ode diverse LFA(S): crz.fra.lab.cariden.com
(d) pemand crz.ams.lab.cariden.com|erz.par.lab.cariden.com, LFA(S): crz.fra.lab.carider
(d) ¥ode diverse LFA(s): crz.fra.lab.cariden.com, crz.lon.lab.cariden.com, arl.ham.
(2) IPFRR INTERFACE (LFA coverage:s 100.0%, 13 out of 13 routes)
(2) Processing interface cril.ams.lab.cariden.com ({to cril.fra.lab.cariden.com)) to crl.fr
(d) Weighbor: crz.ams.lab.cariden.com
| ] (d) Weighbor: arl.cgn.lab.cariden.com

(d) Meighbor: corl.lon.lab.cariden.com
(d) Meighbor: cril.wdc.lab.cariden.com
(d) pemand cri.leon.lab.cariden.com|crz.fra.lab.cariden.com, LFA(S): ©rz.ams.lab.carider

(d) ¥ode diverse LFA(S): crz.ams.lab.cariden.com, arl.cgn.lab.cariden.com
(d) Demand crz.ams.lab.cariden.com|cri.par.lab.cariden.com, LFA(s): crl.lon.lab.carider
(d) ¥ode diverse LEA(S): cri.lon.lab.cariden.com
(d) Demand arl.cqn.lab.cariden.com|arl.muc.lab.cariden.com, LFA(S): ©r2.ams.lab.carider
(d) ¥ode diverse LFA(S): crz.ams.lab.cariden.com
(d) Demand cri.nyc.lab.cariden.com|cr2.fra.lab.cariden.com, LFA(s): cr2.ams.lab.carider
(dy Wode diverse LFA(s): crz.ams.lab.cariden.com, arl.cgn.lab.cariden.com
(d) Demand arl.cgn.lab.cariden.com|erZ.par.lab.cariden.com, LFA(s): cril.lon.lab.carider
(dy Wode diverse LEA(s): cri.lon.lab.cariden.com
(d) Demand cr2.ams.lab.cariden.com|crl.par.lab.cariden.com, LFA(s): cril.lon.lab.carider
(dy Wode diverse LEA(s): cri.lon.lab.cariden.com
Interfaces l Demands ‘ Shortest Paths. ‘ Nodes ‘ LSPs | Sites ‘ SRLGs ‘ AS ‘ Interface Queues ] (d) erz.lon.lab.cariden.com|crl.fra.lab.cariden.com: no LFA, traffic: 100.0 Mbps

(d) Demand cri.lon.lab.cariden.com|arl.ham.lab.cariden.com, LFA(s): cr2.ams.lab.carider

Show All Select All F] Filter E 58/58 rows (0 selected) [ ] =] E (d) Wode diverse LFA(s): cri.ams.lab.cariden.com

Node Interface | Remate Noc | IGP Metric | TraffSim | Traff Meas |Capacity Sin|Utilsim | util Meas | QoS Bound S | Qas Vialation Sit|WC Qus Bound |WC QoS Violation (% |wC til WC Failures | *|
{to_arl.... |arl.ma. 10 1800.00 na 10000.00 18.00 na 100.00 -82.00 na na na na
arl.dub.lab.cariden.... {to_cr2.... (cr2lon.... 1000 200.00 na 10000.00 2.00 na 100.00 -98.00 na na na na

(d) Wode diverse LFA(s): cri.ams.lab.cariden.com
(d) Demand arl.cgn.lab.cariden.com|arl.ber.lab.cariden.com, LFA(s): cri.ams.lab.caride;

(d) Demand cril.len.lab.cariden.com|arl.ber.lab.cariden.com, LFA(s): cri.ams.lab.carider
arl.dub.lab.cariden. E

[E10]
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IPFRR LFA Analysis Results

* Results In detall

 Per Interface per Demand (=prefix):
=All LFA’s
*Node protecting LFA’s

sample-ip-IPFRR-v1-ipfrr plan info

Reports {2) IPFRR INTERFACE (LFA coverage: 100.0%, 3 out of 3 routes) [E]
(2) Processing interface Munich-P-2 [{to_Stuttgart-P-Z}) to Stuttgart-p-2
Degign higtgw id) Meighbor: Frankfurt-p-2
(d) Weighbor: Munich-PE-2
I1tol3 (d) Heighbor: Munich-F-1 [
= ipfrrqz (d) Demand Hunich-E|Dusseldorf-E, LFA(s): Frankfurt-PF-2, traffic: 691.79% Mbps
(d) Wode diverse LFA(E): Frankfurt-F-2
Report {dj} Dpemand Munich-E|Bonn-E, LFA(S): Frankfurt-P-2, traffic: 193.7 Mbps
(d) Wode diverse LFA[(E): Frankfurt-F-2

(d) Frankfurt-E|Stuttgart-E: no LFA, traffic: 1137.03 Mbps
(d) Berlin-E|Stuttgart-E: no LFA, traffic: Z84.26 Hbps
(d) Hunich-E|Stuttgart-E: no LFA, traffic: 830.15 Hbps
(2) IPFFRE INTERFACE (LFA cowverage: 28.2%, 2 out of 5 routes)
(Z2) Frocessing interface Dusseldorf-E ({tc Dusseldorf-PE-2}) to Dusseldorf-FE-2
(d) Heighbor: Dusseldorf-°rFE-1
(d) Demand Dusseldorf-E|Bonn-E, LFA(S): Dusseldorf-PE-1, traffic: 265.31 Mbps
(d) Hode diverse LFA(S): Dusseldorf-°PE-1 =
(d) Demand Dusseldorf-E|Stuttgart-E, LFA(s): Dusseldorf-FE-1, traffic: 1137.03 Hbps =

s Hoda Aduveareges TFEigis MTmeagaldarf-DF-1




Case 1. Square Edge, Ring Backbone

Kiel Hamburg Berlin
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* Follows LFA applicability
draft section 3.3: Square

* MATE will verify

* Delay-based Metrics.

* MATE will evaluate coverage, allow re-
design to expand coverage



I P F RR L FA, S LFA's for all prefixes

Kiel \/ Hamburg Berlin
! - . 1265 . | : 1265 ' + [~ R — -.
759 of |
interface 2
traffic has an i
LFA available | .
- ‘;:
 Some inter- Duf dm’f LFA's for some prefixes

site links are
not protected
due to ring

topology

rankfurt
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\

No LFA for any prefix



IPFRR LFA’s: site view

* Following
guidelines did
result in edge
IPFRR

coverage
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IPFRR LFA’s: metric optimization

IPFRR
coverage on
core links has
Improved
*  Metric
optimization

Introduces
more ECMP

Average
delay went up
with 0.2 ms
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Case 2: Meshed backbone

- Backbone only
(no edge)

« Delay-based
Metrics

* 45% coverage
(uniform traffic

matrix between
sites)

Erfurt
Kasge
st [ g [ Erfurt
ﬁf:  +13]14) Dresden
k"
'Eta“""wﬂ s &l
i
z
@
3
]

(e |} (&)1 &

Cariden MATE

(IEEEEE D @B [ crrathc Levets) ] (@es) [+]

sample-backbone-Ifa

(% o 7

Interfaces

. ;g

Dussels
-

me | T E— [V

Iy Frankfurt — 34

[ ]
Ty iesbaden e
w.. B
Darmstadt
W
& " 'f_j"’*——r.,,_il\!uremherg
—Ton

[

{ Demands ‘ Shortest Paths | Nodes ‘ LSPs | Sites | SRLGs | AS ‘ Interface Queues ‘
[ Show All | [ select all [¥] | Fiter [¥] 54/54 rows (0 selected) [ IE
Node |Ir:tar|a{2 |Remma NuclICP Metric |Traff Sim |Traif Meas. |Capa(|ty5mlut\|5\m |un\ Meas |(ln§ BuundSlQuS Violation SlerCQuS Bound |WCQDSV\D\AMDH(%|WC util |wc Failures [+
1 | Kiel {to_Bre... |Bremen 12| 1200.00 na 100000... 1.20 na 100.00 -98.80 na na na na =
2_Brsmsn {to_Kiel} |Kiel 12 1200.00 na 100000... 1.20 na 100.00 -98.80 na na na na z




Case 3: Dual-plane design

Cariden MATE

e A plane B plane (omamara ) (SIE10) (=B (O (o Fa ]
)

sample-ip-IPFRR-dualplane | sample-ip-IPFRR-dualplane-ipfrr |

Kiel

* High metrics
between planes (P-
1 to P-2)

] Berlin 3
Demands | Shortest Paths | Nodes [ LSPs [ Sites I SRLGs AS | Interface Queues |
7 77/77 rows (0 selected) | [@F
"g-p_, . Berlin-PE-1 | Destination | service Class| Traffic | EcMP min | Maximum Latency | Diff Min Possible Latency | Path Metric | Routed -]
Bonn-E Default 66.33 100.00 17.23 1.08 122432|T =]
= Cologne-E Default 190.96 100.00 15.76 0.00 122450 T »
\f%\
N

:
1 - Edge (3.3: Square) dual
& homed into A and B plane
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Dual-plane design: IPFRR LFA

Cariden MATE =

+ 100% IPFRR LFA =0 io-s
coverage

* Link to other

plane is always an
LFA!

Berlin
‘ Shortest Paths ‘ Nodes ‘ LSPs | Sites ‘ SRLGs ‘ AS ‘ Interface Queues ]
130/130 rows (0 selected) (@
h’burg‘P |interface | Remote Noc|IGP Metric | Traff sim | Traff Meas | Capacity Sin|Utilsim | Util Meas | QoS Bound s | QoS Violation Sit| WC QoS Bound | WC Qs Violation (% |WC Util | WC Failures |+
"1 ‘|lﬂ-—P—1 : Berlin-PE-1 = fto_Ha... 'Hambu... 5000 0.00 na| 10000.00 0.00 nal  100.00 -100.00 na na na/na =
» 20000 . >
= -2 fto_Ha... Hambu... 5000 0.00 na 10000.00 0.00 na  100.00 -100.00 na na na na »
y
gf
§
=
Ham g I I
Btirg
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.
Summary

« Complete LFA coverage for standard designs
(draft-filsfils-rtgwg-Ifa-applicability)

* Need tool to evaluate real-world topologies

» Cariden MATE provides simple evaluation method
=Easy to import current topology and IGP metrics
=Per-prefix IPFRR LFA coverage

*Analysis based on demand mesh (e.g. edge to edge), and
possibly real (or projected) traffic (weighted results)



Contact us
Ask for the free Regional Offices
IP-FRR Add-On | o
America: Reston, Virginia
: Phone: +1 703 880 4975
Email
Canada: Toronto
Phone: +1 905 690 9075
Headquarters EMEA: Utrecht, The Netherlands
Mountain View, CA, USA Phone: +31 627 344 313

Phone: +1 650 564 9200
Asia-Pacific: Hong Kong
Phone: +852 8199 0942
Web

South America: Rio de Janeiro, Brazil
Phone: +55 21 9961 8009
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