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Testing the Devices

juggling more of them bits

Life on a real world network:
pathological conditions:

peak load
« arp storms
« broadcast storms
* graphics
« backbone
« star network design
* Novell servers & clients

bursts of packets
. « NFS traffic
* routing updates
* Novell Burst mode

Scott Bradner
Harvard University
sob@harvard.edu
Tost Dasign-1 Test Dasign3
BMWG Life on a real world network:
Benchmarking Methodology Working Group *normal® conditions
o part of IETF * NFS servers
Internet Engineering Task Force * named
+ sanctioned by IAB * NNTP
Internet Activities Board * FTP
+ terminal servers
« defined terms (RFC 1242) « Novell servers and clients
throughput, latency, etc
« working on defining specific tests
methodology and reporting format
draft on hsdndev.harvard.edu in pub/bmwg
+ Mailing list
bmwg-request@harvard.edu
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Life on a real world network:

load on a Harvard backbone
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Other things to consider:

don't choose between router & bridge on performance alone
don't choose spectfic product on performance alone

* political/economic
pre-decided by “powers that be"

* cost
how deep a pocket do you have?

* vendor support
how many $
over Internet?

* network management
standard (SNMP, CMOT) or proprietary

* documentation
fit for human consumption?

Test Design-7

Life on a real world network:

packet size distribution on a Harvard backbone

1800
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More things to consider:

* user interface
how expensive a guru is needed?

* reachability
can it be managed over the network?
how easy is it to overload the router so
that the processcr does not respond to
commands on the serial line?

« generational migration
how costly, how often

* rebooting requirements
when do you have to reboot the box?
how long doss it take?

* security
what access controls on router?
what sorts of filtering can
be done on traffic? (src,dest,protocol)
can have performance & function impact

-« network design

pools linked with WAN lines
236 Ethernets into a box
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Still more things to consider:

« purchasing volume
hard to switch vendors if have local spares

» standards tracking
are they part of it?
do they keep up?

* protocols supported
do you need chaosnet?

* interfaces supported
need T3?, ARCnet?

» physical config
hot-swap, redundancy

+ feature nits
protocol prioritization

Testing, pathological conditions -

* not too hard to simulate the pathological conditions
high offered load
back to back packets
bidirectional traffic
mixed protocols

» much harder to test for table space related limits
routing table size
arp cache size

filtering list space
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Testing, how to simulate real world Tests - background
« can't do a very good job of « packet size

simulating the “real world” from RFC 1242:

wh o | :h;lmmbot :: ocr.::;lln the ;u:; t:u th:h !h:: octet

» who's world to simulate © the preamble to the end o res,

Fred uses SNA, Bill uses Novell To na peg. O Ehe 1a8F octel of the data 1f thers
» easy to check simple things * sizes used

throughput AppleTalk - 52, 64, 512

idle state traffic ip- 52, 64, 512, 1024, 1518, 2048, 3680

effects of filtering functions ipx - 52, 64, 512, 1024, 1518, 2048, 3690

accuracy of counters SRB - 48, 52, 64, 512, 1024, 1518, 2048, 3690

reaction to error packets

effect of different protocols on throughput » larger sizes force fragmentation if forwarded over Ethernet

delay through router

problem on token networks « FDDI packet size determined by:
reboot time sending a packet from Ethernet through a router
to FDDI
capturing the packet with the Tekelec
* resulted [n Ethernet size +9 bytes
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Test equipment - FDDI tests

Tekeloc ChameLAN 100-S
¢ FDDI network analyzer
« runs UNIX

« spacial routine to send stream of frames
trigger PC daddr frame util N
Fc - Frame Control byte
daddr - dest MAC address
frame - file name for frame to send
util - % utilization requested
N - number of frames to send

+ 2 FDDI channels
> 140,000 fps
> 99 Mbits/sec

« shell procedure loops through frame sizes and loads
* note:
sends >1 frameftoken

problem for many devices with small frames
to be able to select in future

Test Design-13

Test equipment - token ring tests

Wandell & Golterman DA-30
* Ethernettoken ring network analyzer

» 2 Ethemet and 2 token ring channels
> 7,500 fps
> 15.7 Mbits/sec

* Bridge & Router test utility
packet loss rate
throughput
latency

« getable max data rate

Test Design-15

Test equipment - FDDI tests, contd.

Alantec PowerBits
» Ethernet tester/checker

* 12 Ethernet ports
> 87,000 fps
> 59 Mbits/sec

« script driven

» Harvard scripts
» test scripts from last fall

Test Design-14

Test equipment - token ring tests, contd.

Proteon special software
« two Proteon token ring cards in PC

* 1 way or 2 way stream
> 16,500 fps
> 15.7 Mbits/sec
* script driven
« Harvard scripts
Hewlett Packard Network Advisor

* LAN analyzer
« Ethemet & token ring

Test Dosign-16




FDDI tests .
FDDI to FDDI
« target information
device packet rate limits
_ device bit rate limits
+ protocols used
TCP/IP, bridgeable packet
« frame sizes used
64, 512, 1024, 1518, 2048, 3960
* test equipment used
Tekelec ChameLAN 100-S
Ascom Timeplex TIMEAAN 100

FDDI to FDDI via Ethernet

Token ring tests

token ring to token ring
« target information
device packet rate limits
device bit rate limits
» protocols used
TCPAP, source route
« frame sizes used
48, 64, 256, 512, 1024, 1518, 2048, 3960

* e test equipment used

Proteon hardware and software

token ring to token ring via Ethemet
« target information

« target information device overload behaviour
device overlioad behaviour IP fragmentation effect
IP fragmentation effect « protocols used
for bridges & routers TCPAP, source route
« protocols used « frame sizes used
TCP/IP, bridgeable packet 48, 64, 2586, 512, 1024, 1518, 2048, 3960
« frame sizes used » test equipment used
64, 512, 1024, 1518, 2048, 3960 Proteon hardware and software
» tost equipment used
Tekelec ChameLAN 100-s
Ascom Timeplex TIME/ALAN 100
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FDDl tests, contd. Token ring tests
Ethernet to Ethernet through FDDI token ring to token ring via WAN
» target information « target information
device backplane limits ability to maintain flow over WAN
» protocols used * protocols used
TCP/IP, bridgable packet TCPAP, source route, AppleTalk, 1PX
« frame sizes used « frame sizes used
64, 128, 256, 512, 768, 1024, 1280, 1518 52, 64, 256, 512, 1024, 1518, 2048, 3360
* test equipment used » WAN link speeds
Alantec PowerBits 56 Kb/sec
T1 (1.536 Mb/sec)
» test equipment used
Wandell & Goltermann DA-30
with Bridge & Router test suite
Digital Link BL551VX CSU/DSU
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Test setup - f2f

FDDI to FDDI

Frame Flow

192.32.100 182.32.200

1 -2 1
[ o (e
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Test set up - 2fve

FDDI to FDD! through Ethemet

Frame Flow

192.32.100

FODIring ] DUT

bi ;
192.32.1

182.32.200

2 !
DUT [ Yrewper

J

Teksleo

okale0
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Test set up - f2fvsun

FDDI to FDDI through SUN SS2

Frame Flow
>
192.32.100
& 2] sSs2
Tokeloc FDDI
FDD! single altach
single atlach
192.32.200

Crescendo p Timeplex
= -

Tekelec
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Test set up - e2evf

Ethemet to Ethemet through FDDI
gingle direction

All (P Natwork Numbers start wih 182.32.
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Test set up - e2evf_2way

Ethemet to Ethernet through FDDI
dual direction

- 2

Al P Network Numbors start wih 102.32.

Test set up - t2t.t1, £2t.56

Token Ring to Token Ring through WAN

S |WAG DA30

Digital

Link
/ E% 2
=] OT
a
1321
19232100
— _/
Network Advisor

Test Design-25 Test Design-27
Test set up - t2t Test set up - t2tve
Token Ring to Token Ring Token Ring to Token Ring through Ethemet
Proteon
tester
Frame Flow
Frame Flow
o ] 2
2 DUT 2 19232100
19232100 192.32.200
Notwork Advisor
HP ——-/
Network Advisor
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Test set up - t2tvf

Token Ring to Token Ring through FDD!

-—
Framo Flow Frame Flow

Tests - background
protocols used in token ring tests

* token ring to token ring
* token ring to token ring via Ethernet

- « token ring to token ring via FDDI

IP - UDP Echo Request
source route - SNAP 0101000331

« token ring to token ring via WAN
IP - UDP Echo Request
source route - SNAP 0101000331
AppleTalk Il - AppleTalk Echo Request

: IPX - Echo Request '
7| T ooy T [
182321
10232100
192.32.200
HP ——/
Network Advisor
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Tests - background Frame addressing
protocols used in FDDI tests + simple addressing

+ FDDI to FDDI

+ FDDI to FDDI via Ethernet
bridge test packet - SNAP 010000 0810
IP - UDP Echo Request

« Ethernet to Ethernet via FDDI

bridge test packet - protocol 9000x
IP - UDP Echo Request

Tost Design-30

from one address on cne adjacent LAN
to one address on another adjacent LAN

* i.e., no routing
* tests with 2 routers used static routes between boxes
* Ethernet multi stream frame sequence
strings of N frames
each addressed to separate LAN
» BMWG draft suggests multiple addresses on

non-adjacent LANs with “real” routing
in "next version®

Test Design-32
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Tests - max frame rates

maximum frame rates used in tests

frame token
size 56KB T1 Ethemet FOD! ~ ring
48 150 3,903 - - 16,883
64 110 2,603 14,880 140,630 14,756
256 7 779 4,528 - 6,100
512 14 381 2349 23211 3433
1024 8 190 1,197 11,683 1,826
1518 4 130 812 8,081 1,258
2048 3 99 - 5,984 943
3096 - 49 - 3,131 496
Test Design-33

FDDI tester repeatability

+ ChameLAN FDDI IP test repeated 3 times

. minvalue max value Y%var
64 byte offered rate 140,630 140,780 0.1%
3060 byto offered rate 3,132 3,135 0.1%

» PowerBits 4 channel Ethernet IP test repeated 10 times
minvalue max value %var

64 byto offered rate 59,520 59,520 0.0%

1518 bytooffered rate 3,248 3248  0.0%

+ PowerBits 6 channel Ethernet IP test repeated 9 times
min value max value Y%var

64bytofferedrats 87,698 89,280  1.8%

1518 byte offered rate 4,872 4,872 0.0%

Tost Design-35

Tests - packet loss rate

« definition from RFC 1242

Percentage of frames that should have been forwarded
by a network device under steady state (constant)
load that were not forwarded due to lack of resources.

Ethernet to Ethernet through FDD! and token ring
to token ring tests
» for each frame size in a list
divide potential load irito ranges
for each load value
send N frames at specific load
record # frames received
« tester source and destination of packet stream

FDDI to FDDI tests currently different

* send frames at specific rate
record rate of passed traffic

* tester source of packet stream

* Timeplex used as destination
used BASHER software to control and
send bridge learning frames

* reworked test using a Tekelec "ADN"

Tost Design-34

Token ring tester repeatability

« Proteon token ring tester, 21 trials

minvalue max value Yovar
64 byts offered rate 14,243 15,251 7.1%
3960 bytoofferedrate 494 496 0.4%

*» W&G token ring tester - T1, 14 trials

minvalve ‘max value Yovar
64 byte offered rate 3,122 3,125 0.1%
3960 byte offered rate 49 49 0.0%

» W&G token ring tester - 56Kb, S trials

minvalue max value %var
64 byts offored rate 110 110 0.0%
2048 byte offered rate 3 3 0.0%
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Reporting the results
N
“« whole lot of data .
« packet loss rate

graph of % of theoretical in vs % of theoretical out
“nibbled sugar cube"® better but...

Test Design-37

“

Promo - Harvard Network Device Test Lab
* permanent test lab

+ available to vendors for private testing
development cycle

« available to vendors for certified testing
Harvard certifies that the test was run

(not pass-fail, or approval)

« available to others to test products
media
potential customers
*how do the boxes work in ‘my’ net*
custom protocol mix etc

« cheaper to non-profit organizations

Tost Design-

Sample graph
Bits "R" Us

TCP/IP
FDDI to FDDI via Ethemnet

64 Byte /_ 1518 Byte

BitMover i

512 Byte 2048 Byt

1024 Byte 3960 Byte

Tastrg Dup Y12, Sodwwe verwan 1234
Tout AN

Harvard Network Device Test Lab ftp archive

ftp archive on hsdndev.harvard.edu in pub/ndtl
« Harvard scripts for PowerBits

« Harvard scripts for Proteon software

« Harvard software for Tekelec

« packet formats

« graphing routines

» PostScript for this presentation

» text of published reports

« text of “for hire” reports

« “tree" of test results
« new data added to vendor entries
* comments in data files

» Proteon token ring test program

Test Dasign<40




Device configurations
FDDI to FDDI )
IP address
FDDIO 192.32.100.2
FODI 1 192.32.200.2
FDDI to FDDI through Ethernet
« first router
port IP address
FDDIO 192.32.100.2
Ethemet0 192.32.1.9
* sgcond router
port IP address
FODIO 192.32.200.2
Ethemet0 192.32.1.2

Device configurations, contd.

Ethemet to Ethernet through FDDI, 2 way
« first router
port IP address
Ethemet0 192.32.100.2
Ethemet 1  192.32.201.2
Ethemet2 192.32.102.2
Ethemet3d 192.32.203.2
Ethemet4 192.32.104.2
Ethemet5 192.32.205.2
FODIO 192.32.1.1

* second router
port [P address
Ethemet0 192.32.200.2
Ethemet 1 192.32.101.2
Ethemet2 192.32.202.2
Ethemet3 192.32.103.2
Ethemet4 192.32.204.2
EthemetS 192.32.105.2
FDDIO 192.32.1.2

Test Design-41 Test Design-43
Device configurations, contd. Device configurations, contd
Ethemet to Ethemet through FDDI token ring to token ring
« first router P add .
port IP address port address ring
Ethemet0 192.32.100.2 token 0 192.32.100.2 1
Ethemet 1 192.32.101.2 token 1 192322002 2
Ethemet2 192.32.102.2
Ethemet3 192.32.103.2
Ethemet4 192.32.104.2 token ring to token ring via Ethernet
Ethemet5 192.32.105.2 « first router
FDDIO 192.32.1.1 port Paddress
* sacond router token 0 192.32.100.2
port IP address other 0 192.32.1.1
Ethemet 0  192.32.200.2
Ethemet1 192.32.201.2 R
Ethemet2 192.32.202.2 sacond router
Ethemet3 192.32.203.2 port [P address
Ethemet4 192.32.204.2 toke: !
Ethemet5 192.32.205.2 ‘:m": :::j:fozo 2
FDDIO 192.32.1.2 etner .
Test Design42
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Device configurations, contd

token ting to token ring via FODI
« first router
port IP address
token 0 192.32.100.2
fddi 0 192.32.1.1
* second router
port IP address
token 0 192.32.200.2
fddi 0 192.32.1.2
token ring to token ring via WAN
« first router
port P ring AppleTalk IPX
address number network range  network #
token 0 192.32.100.2 1 50000
‘WAN O 19232.11 3 40000
* second router
port P ring AppleTalk IPX
address number network range  network #
toksn 0 192.32.200.2 2 D001
‘WANO 1923212 3 40000
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IP ARP Request packet for PowerBits

+ ARP Request from dest to router

ARP REQUEST PACKET

"rrerEPORMYRPEIRP YR

AA 00 04 00 03 04

Co0 30 C8 01
yP PP FP PP PP PP
Co 20 cD 02

]
2
R
8

byte

il
H

ol type = IP

o a4dr length
s request

L

port 6s IP
r’s MAC
r‘s IP

[ N ]

rom port 6 mac address

re type = sthernst

port 6 mac address
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IP test packet for PowerBits

« P - UDP Echo Request

from 192.32.100.1 to 192.32.200.1

AR
AA

DATAGRAM HEADER

00 04 00 02 04
00 04 00 01 04

# dest MAC address (router)
4 src MAC address

1] § type high byte
00 # type lov byte
IP HRADER
a5 # IP version - 4,
# hecader length (4
# byte units) - §
00 § service field
2B # total length
00 00 4 ID
40 00 § flags (3 bits)-4 (do not
4 fragment),
§ fragment offset-0
[} 4 TTL
11 # protocol - 17 (UDP)
cé 8D # hoader checksum
€O 20 64 01 & src IP address
€0 20 c8 01 § dest IP address
UDP HRADER
co 20 # source port
00 07 # destination port
# 07 = Bcho
00 1A § UDP mossage length
00 00 # UDP checksum
UDP DATA
00

01 02 03 04 05 06 07 @ some data
09 OA 0B 0OC OD OB OPF -

Tost Design-46

Bridge test packet for PowerBits

* Bridge test packet

UB data - on Ethemet (not 802.3)
from AA-00-04-00-01-04 to AA-00-04-00-03-04

DATAGRAM HRADER

AA 00 04 00 03 04
AA 00 04 00 01 04
90
00

2c 60
00 00

§ dest address
§ src address
§ type high byte
§ type lowv byte

§ length (little endian)
# command

RON-RANDCK DATA

00 01 02 03 04 05 06 Q7

Test Design-43




IP test packet for ChameLAN

+ IP - UDP Echo Request
from 192.32.100.1 to 192.32.200.1

AN § DEAP
AA € 88AP
03 # control
0000000800 § suap
IP HRADER
45 § IP version - 4,

# header length (4
# byte units) - 5

00 § service field
0026 # total length
0000 4 I
0000 § flags (3 bits)
# fragment offset-0
14 4 ¢ TTL
00 # protocol
orse & header checksum
€0306401 # src IP addross
coa0caol § dest IP address
UDP HRADER
co 20 # source port
00 07 # destination port
# 07 = Bcho
00 12 § UDP message length
00 00 # UDP checksum
UDP DATA

00 01 02 03 04 05 06 07 & somo data
12 34 56 78 90 12 34 56
78 90.13 34 56

Test Design49

IP test packet for Proteon tester

« IP - UDP Echo Request
from 192.32.100.1 to 192.32.200.1

00 § Access Control
40 # Prame Control
000000000000 # Dest MAC Address
000011223340 & 8rc MAC Address
AR # Dear
AA § 88AP
03 § catrl
0000000800 4 ap
IP HRADER
45 & vers, hlen
00 § sexvice type
0386 # total length
0000 4ID
0000 § flags, frag offset
” § TTL
00 # protocol
0BD4 # beader checksum
€0206401 § src IP address
€020c801 § dest IP address
UDP HRADER
c020 § sxc port
0007 # Qest port
0012 4 msg lenth
0000 # udp checksum
UDP DATA
0001020304 # udp dsta
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Bridge test packet for ChamelLAN

* bridge
sent to MAC address of Timeplex
DATAGRAM HEADBER

AA # DeAP

AR 8§ 88AP

03 # control

0100000810 § SHAP
OPAQUR DATA

4500002600000000PP7000P94C020
6401€020C801C020000700120000
0001020304123456789012345678
90123456

Test Design-50

AppleTalk test packet for Proteon tester

* AppleTalk DDP Echo Request
from 5.65 t0 107.3
DATAGRAM HEADER
10 # Access Control
40 # Prams Control

000000000000 # Dest MAC Address
000011223340 # 8rc MAC Address
M # peap
AA 8 s8ap
03 4§ Control
0800078098 4 smap
APPLETALK HRADRR
0016 # 2 dite 0
# ¢ bits hop count
# 10 bits length
0000 § cbecksum O=none
0068 § Dest Hetwork
0005 § 8rc Network
03 § Dest Node ID
a § 8rc Rode ID
04 & Dest Socket §
60 8 8rc Socket §
0¢ # DOP type, O4=ARP
ECHO HRADER
01 #§ Beho Command, 1secho request
0001020304050607 & Bcho Data
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IPX test packet for Proteon tester

« IPX - IPX Echo Request
from 000011223340 to 000011223344

10
40
00000000000
000011223340

000DC001
000011223344
9002
00050000
000011223340
4002

0001

000102030405

§ Datagram Length

# Transport Control

& Packet Type, 2sEBcho
# Dsst Network §

# Dest Hode

# Dest Socket, 2=Bcho
# 8rc Hetwork #

# 8rc Hode

§ 8rc Socket

§ Command, 1s=Rcho Request

BCHO DATA
Beho Data

Test Design-53

Source route test packet for Proteon tester

* SOUrce route

opaque data from ring 1 to ring 2 via bridge 1

00
(1]
000011223344
800011223340
060000110020
B0
BO

0101000331

00010203040506

DATAGRAM HRADER

Access Control
Prame Control
Dest MAC Address
8rec MAC Address
RIP

DBAP

88AP

Control

SHAP

DATA
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Test Results: Routers and Bridges

Thanks, contd.

* Proteon
token ring test boards and software

* Tekelec
ChameLAN 100-S dual port FDDI analyzer

» Ascom Timeplex
Time/LAN 100 routers with BLASTER software

« Wandel & Goltermann
DA-30 Multi-port Dual Protocol Analyzer

Bridge/Router test suite
Whole lotta bits in that little pipe
* BMWG
test design
Tost Results-1 Tost Rosults-3
Thanks Vendor selection
all test hardware and software provided « announcement seﬁt on comp.protocols.tcp-ip
by cooperating vendors
+» mentioned when sales people called
+ Alantec

Power Bits hardware & software

« Crescendo Communications Inc.
FDDI concentrator

» Cisco Systems
AGS+ routers as mules

« Digital Link
DL551VX extended T1 converter + CSU

* Hewlett Packard
Network Advisor Ethernettoken ring network analyzer

Tost Results-2

+ some vendors missed

* not done

latency
effects of filters

effects of broadcast and error packets
multiple protocol

* not done enough
two way traffic
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Perspective
. 1 GB router on a 9.6KB link not all that useful

« theoretical frame rates for link speeds

‘s

Results - notes

» the following numbers are a way to represent
the results of this round of tests

64 octet frames « the maximum packet rate and maximum bit rate
*ideal" serial links, i.e., no MAC address do not represent specific frame sizes
(rounded up)

+ the maximum packet rate is taken from the place in the
link speed fps grid of data results for a particular device that
2.4K8 5 held the maximum packet rate, this could be for
9.6KB 19 48, 52, or 64 byte packets and at various offered
56KB 110 loads
64KB 125
ST1 1508 (*2) » the same is true for the maximum bit rate
T1 : 3016 (*2)

Ethernet 14,880 * use the graphs to get the full picture of
T3 >85,000 (*2) the device performance over the range of
FDDI 156,000 packet sizes and offered loads
Tost Rosults5 Test Rosuhs-7
Software version Results - t2t
« B software permitted 16 Mb token ring to 16 Mb token ring
, max max
* bugs found & fixed . device protocol pps bps
resuits from fixed version used tester P 14,703 15.7Mb
SRB 16,851 15.7Mb
+ pledge required
pledge req _ : Ascom Timeplex P 3,721 15.7Mb
The versions of software and firmware used in these tests do not IPX 3,746 15.7Mb
have to be currently available to normal customers at the time of testing SRB 3,395 15.7Mb
but must be the version that will be shipped to customers within 3
months of Interop Spring 1992. Or, if the vendor uses a calander-based Cisco AGS+ P 2,128 6.5Mb
release schedule (every 6 months, for example), then at the next regu- IPX 2,384 6.5Mb
larly scheduled release after the 3 month window. It is assumed that in SRB 11,581 7.8Mb
the normal course of development features may be added or removed
and that the version shipped may not be exactly the version used during K
the testing. A is hearby given that the versions used are prop- Develcon 220M-SA SRB 3,157 8.5Mb
edy identified and that they are not subsets of the normal functionality . .
tha)x' the vendor ships. (i.e., the testing was not done on a special version Fibronics FR 9500 SRB 1613 5.6Mb
ed during thi f testing.
creted to be used during this sort of testing) Netronix TokenMaster SRB 2703 14.2Mb
Proteon CNX500 P 14,828 15.7Mb
IPX 4,710 6.0Mb
SRB 15,129 15.7Mb
Synoptics 3522 SRB 7,836 15.7Mb
Test Results8 Test Results-8
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Results - L2tv56 Results - f2f
16 Mb token ring to 16 Mb token ring via 56Kb WAN 100 Mb FDDI to 100 Mb FDDI
max max max max
device protocol pps bps devico protocol pPpPS bps
tester AppleTalkk 139  S6Kb tester all 140,781 99.4Mb
P 150  56Kb
IPX 139  56Kb Ascom Timeplex Bridge 9,932 48.7Mb
SRB 150  56Kb P 13,274 48.4Mb
Cisco AGS+ AppleTalkk 139  56Kb Cisco AGS+ P 30,534 94.6Mb
P 150 56Kb
IPX 139 56Kb Coral CX1600 Bridge 140,781 $9.4Mb
iP 24,520 81.2Mb
Develcon 220LM3 SRB 126  56Kb
Proteon CNX500 IP 27,274 50.0Mb
HP 27286A AppleTalk 150  56Kb
P 150 56Kb 3Com NetBuilder Il Bridge 50,356 92.2Mb
IPX 110  56Kb P 48,904 92.2Mb
SRB 11 56Kb
Proteon CNX500 IP 139  56Kb
3Com NetBuilder | SRB 137  56Kb
Test Results-8 Test Results-11
Results - t2ivt1 Results - f2fvs
16 Mb token ring to 16 Mb token ring via T1 WAN 160 Mb FDDI to 100 Mb FDDI using SUN SS2
max max max max
device protocol pPps bps device protocol pps bps
tester all 3903 1.53Mb tester all 140,780 99.4Mb
Ascom Timeplex IP 1,128 1.53Mb Crescendo Comm. P 8,438 30.0Mb
SRB 1,115 1.53Mb
Network Perp. P 5,794 40.0Mb
Cisco AGS+ AppleTalk 1,983 1.53Mb
IP 2,552 1.53Mb SUN P 5,055 57.1Mb
IPX 2,723 1.53Mb
HP-27286A AppleTalk 3,822 1.52Mb
P 3,903 1.53Mb
IPX 2,980 1.53Mb
SR8 1,932 1.53Mb
Proteon CNX500 IP 3,903 1.53Mb
IPX 3,903 1.45Mb
SRB 2,962 1.52Mb
3 Com NetBuilder | P 1,571 1.53Mb
SRB 3,248 1.53Mb
Test Rosuls-10 Test Rosults-12




Results - f2fve

100 Mb FDDI to 100 Mb FDD! via Ethernet

Results - e2evf

4 Ethemsts to 4 Ethernets via FDDI, two way

Test Results-14

max. — max max max
device protocol pps bps
tester all 14,880  9.9Mb device protocol pps  bps
tester all 59,520 39.4Mb
Ascom Timeplex IP 13,151  9.9Mb
: Cisco AGS+ Bridge 19,523 39.4Mb
Coral CX1600 Bridge 12,698 9.8Mb ' -
P 13,863 9.8Mb Penril 2500 Bridge 44,027 39.4Mb
Fibronics FX82108  IP” 4,643 9.9Mb Proteon CNX500 P 20,237 39.2Mb
Penril 2500 Bridge 13,671 9.8Mb Sigma ECS/1 Bridge 59,266 39.4Mb
Proteon CNX500 P 12,041 9.9Mb P 59,270 39.4Mb
SUN 8§82 P 5,780 9.9Mb Synernetics Bridge 59,147 39.4Mb
Sigma ECS/ Bridge 14,880 9.9Mb
Synemetics Bridge 14,880 9.9Mb
-3Com NetBuilder Il P 14,863 9.9Mb
Test Resuts-13 Tost Resuls-15
Results - e2evf Results - e2evf
4 Ethernets to 4 Ethernets via FDDI, one way 6 Ethemets to 6 Ethernets via FDDI
max max max max
device protocol pps bps . device protocol PpS bps
tester all 59,520 39.4Mb tester all 89,280 59.2Mb
Ascom Timeplei P 16,785 38.8Mb 1 way .
Cisco AGS+ Bridge 21,963 58.6Mb
Cisco AGS+ Bridge 22,320 39.3Mb IP 47,356 58.6Mb
P 46,663 39.2MB '
Synernetics Bridge 84,816 59.2Mb
Fibronics 8610 Bridge 7,618 38.9Mb
3Com NetBuilder I P 40,176 59.2Mb
Penril 2500 Bridge 42,409 39.4Mb
2 way
Proteon CNX500 P 17,856 39.2Mb Cisco AGS+ Bridge 30,712 58.9Mb
P 52,496 58.9Mb
Sigma ECS/1 Bridge 59,433 39.4Mb '
IP 53,564 39.4Mb 3Com NetBuilder |l IP 48,747 59.2Mb -
Synernetics Bridge 58,925 39.4Mb
3Com NetBuilder |l IP 41,664 39.4Mb

Test Resulis-16




3Com NetBuilder |

TCP/IP
1ethto 1 eth

64 Byte : 768 Byte
4374

1888
1812

6448 17
'—\ o0 188
128 Byte 1024 Byte
4328 081
ﬁ — o
256 Byte 1280 Byte
249 812
- 2108 fiod
512 Byte 1518 Byte

Date testact 10/91 , Software version: 1.1

Test Equipment Alartsc PowerBits, Harvard NDTL script (do_tp )




3Com ™ NetBuilder |

TCPAP
1 eth to 1 eth via 56Kb WAN

120 10
102 L]
64 Byte 768 Byte
®© 7
) 81 L
128 Byte 1024 Byte
£ [
Y25 s
256 Byte 1280 Byte
18 s
Y13 Ne
512 Byte 1518 Byte
wof 100 fps cffersd
Offersd | 1pe passed
Passed o
() 100
%o
Theorstical Oftared

Date Wested: 1091 , Software version:
TNEMAWPMBM Huva.rdND‘l'l.wipl(do 1p58)




~ 3Com NetBuilder |

TCPAP
1 ethto 1 eth via T1 WAN

64 Byte -

1850
1487

128 Byte

256 Byte

512 Byte

Dats tested: 10/91 , Soltware version: 1.

ruwmmwmw(oo )

768 Byte

1024 Byte

1280 Byte

1518 Byte

g3




3Com NETBuilder TR

SourceRouting
16MB token ring to 16MB token ring via 56KB WAN
— :
48 Byto 1024 Byte
110 4
107 4
64 Byte 1518 Byte
7 H
256 Byte 2048 Byte
i
512 Byte

%of 100 fpe offersd
Offered | fpe passed
Passed o
(1] 100
% of
Theorstical Offered

Dats testac: 4/20/92, Software version: SW/NB-TR 4.5.1
Test Equipment Wandel & Goltermann DA-30 - Router Benchmask-Token Ring




3Com N NETBuilder TR

TCP/IP
16MB token ring to 16MB token ring via t1 WAN
3003 190
| . 190
48 Byte \_\ s 1024 Byte
s »
64 Byte \ ws 1518 Byte
m -]
256 Byte 2048 Byte
[}
381 49
3381
512 Byte 3960 Byte
4]
%of 100 fpe offersd
Offered 1ps passed
Passed o|_
(] 100
%of
Theorstical Offered

Date tested: 4/20/52, Software version: SW/NB-TR 4.5.1
Test Equipment: Wandel & Goltermann DA-30 - Router Benchmark-Token Ring

3Com NETBuilder TR
SourceRouting
16MB token ring to 16MB token ring via t1 WAN
— S
48 Byte 1024 Byte
nas 1%
“\ 2580 125
64 Byte 1518 Byte
— —_—
256 Byte 2048 Byte
381 49
67 48
512 Byte 3960 Byte

Date tested: 4/26/82, Software version: SW/NB-TR 4.5.1
Tost Equi Wandel & Goit DA-30 - Router Benchmask-Token Ring




3Com NetBuilder li

2 eth to 2 eth via fddi
-4t
64 Byte
16890
18817
128 Byte
=8
256 Byte
=
512 Byte

Date testect 4/24/52, Software version: 5.0

ue
a3

768 Byte
2o

1024 Byte
-]

1280 Byte
1624
1024

1518 Byte

Teat Equipment: Alantec PowerBits, Harvard NDTL script (do_tp2s)




3Com

NetBuilder Il

4 eth to 4 eth via fddi

‘ N

64 Byte

128 Byte

256 Byte

512 Byte

Date testect 42492, Sotware version: 8.
ruwmmwmw(ao pls)

a4
6344
768 Byte
a8
a8
1024 Byte
e
3344
1280 Byte
243
24
1518 Byte
%of 100 f5e cfiersd
Oftersd I fpe pessed
Passed 0
(] 100
%of
Thecratical Offersd




3Com NetBuilder Il 3Com NetBuilder Il
6 eth to 6 eth via fddi 6 eth to 6 eth via fddi, 2 way
soe2e i -
64 Byto :Im 768 Byte 64 Byte oo  768Byte
— :: n —jwem -
128 Byte 1024 Byte 128 Byte 1024 Byte
it = e o
256 Byte 1280 Byte 256 Byte 1280 Byte
= &® 1 &=
512 Byte 1518 Byte 512 Byte 1518 Byte
100 fps ofiered
%ol | a ctersd %ol 100 e paad
e 00 Passed  O—To0
%ol %ol
Theoretical Offerad Theoreticsl Offsred
Date stod 4/24/02, Software version: 5.0
Teet Exqipment. Alaitec Powertis, Harvard NDTL scrpt (00_p6a) Tetl Easpemart: Ao Powectts, Harvard NDTL scrpt(do_p6a.1)
3Com NetBuilder Il
6 eth to 6 eth via fddi
89200 9516
o818
64 Byte : w T768Byee
— |\ ow» ne
128 Byte 3% 1024 Byte
27163 ?yg
256 Byte 1280 Byte
iose o
512 Byte 1518 Byte
%ot 100 fpe ofiersd
Offered fpe passed
Passed Dl——‘m
% of
‘Theoretical Offersd

Datse tested: §/15/02, Software version: 50083
Test Equipment: Alantsc PowesBits, Hasrvard NDTL script (do_ip6s.1)




3Com N NetBuilder

Bridge
FDDI to FDDI

140830
64 Byte &, 1518 Byte

23211

]
sr2eyie J“‘“ 2040 Byt J“‘
|

11883

104890
1024 Byte 3960 Byte

%of 100 fps cfiered
Offersd | 0 panzed
assed O

v

Testing Date: 4/26/82, Software version: 5.
Test Equipment: Tmcnmwwns Hasvard NTOL Software

3Com NetBuilder Il

TCP/iP
FDDI to FDDI

140630 808t
64 Byte 5: 1518 Byte
48904

23211

]
s [
]

1es3

10971
1024 Byte | 3960 Byte

%of 100 1ps offered
Offersd | P passed
assed 0

v

Testing Date: 4/25/82, Soltwars version: 5.0
Test Equipment: Tekelec ChameLAN 100S - Harvard NTOL Software




3Com NetBuilder Il

TCP/IP
FDDI to FDDI via Ethernet

14058 813
14821 812

64 Byte 1518 Byte
2351 600
234 [ ]

512 Byte 2048 Byte
" - s
1024 Byte 3960 Byte =

%o 100 fps ofiersd
Offered | fpe passed
assed O

v

Testing Date: 4/28/92, Software varsion: 5.0
Test Equipment Teksiec ChamelAN 100S - Harvard NTDL Software




Alantec »  PowerHUB

Bridge
1 eth to 1 eth, between cards
14880 1808
14880 1588
64 Byto 768 Byte
s e
128 Byte 1024 Byte
4528 081
4828 081
256 Byte 1280 Byte
53 )
512 Byte 1518 Byte
% of ml gm
Passed  OF——0
% of
Theoretical Offered

Date tested: 10/91 , Software version: 1.0
Test Equipment: Alantsc PowerBits, Harvard NDTL script (do_br )

Alantec PowerHUB
TCP/IP
1 eth to 1 eth, between cards
1 e
64 Byte 768 Byte
ol "
128 Byte 1024 Byte
= -4
256 Byte 1280 Byte
o] HE
512 Byte 1518 Byte
%of 100 am
Passed ol_
(1] 100
% of
Theoretical Offored

Dats tested: 10/91 , Software version: 1.0
Test Equipment: Alantec PowerBits, Harvard NDTU script (do_lp )




' Alantec PowerHUB
Bridge
4 ethto 4 eth
— = s
64 Byte 768 Byte
7 Pt
128 Byte 1024 Byte
3] -1
256 Byte 1280 Byte
= =
512 Byte 1518 Byte
%ot 100 fps offered
Offored tpe passed
Passed o‘_
0 100
% of
Theorstical Offersd
Dats tested: 10/91 , Software version: 1.0
Test Equipment: Alantec PowerBits, Harvard NDTL script (do_| brds )
Alantec PowerHUB
TCP/IP
4 eth to 4 eth
59520 6344
47213 o
64 Byte 768 Byte
780 4788
33780 4788
128 Byte 1024 Byte
18112 3844
18112 B4
256 Byte 1280 Byte
9398 h-L-
9998 -2 )
512 Byte 1518 Byte
%ol 100 s
Plebalt I t5e passed
Passed
0 100
%o
Theorstical Offersd

Date testec: 10/91 , Software

version: 1.0
Tmewnmmm Harvard NDTL script {(do_ip4s )




Alantec PowerHUB

Bridge
6 eth to 6 eth ,
—_— -
64 Byte 8% 768 Byte
B ng
128 Byte 1024 Byte
anes 5768
anes 5708
256 Byte 1280 Byte
14094 4872
14094 4872
512 Byte 1518 Byte
%ol 100 tpe oftersd
fpe passed
el
0 100
%of
Theorstical Offersd

Date tested: 10/01 , Software version: 1.0
Test Equipment: Alantsc PowerBits, Hasvard NDTL scrigt (do_lpGs )

Alantec PowerHUB
TCP/IP
6 ethto 6 eth
— o%zm0 -4
64 Byte 5018 768 Byte
3 e
128 Byte 1024 Byte
A} s
256 Byte 1280 Byte
14004
14093 4371
512 Byte 1518-Byte
%ol 100 fps offersd
fpe passed
e |
(1] 100
%ol
Theorstical Offered

Date tasted: 10/91 , Software version: 1.0
Test Equipment: Alantsc PowerBits, Harvard NDTL script (do_ipés )




Artel AN Galactica

Bridge .
1 eth to 1 eth, between interface cards

82 S
64 Byts ) 768 Byte
Eore] e
128 Byte 1024 Byte
= =
256 Byte 1280 Byte
2 o
512 Byte 1518 Byte
%of wo| Piogisiosie]
Passed o
0 100
%of
Theoretical Offarad

Date et 6/18/52 , Sohware version: 1.1
Tes! Equipment: Alantsc PowerBits, Hasvard NDTL script (do_br )




Artel Galactica

Bridge
1 eth to 1 eth, within an interface card
14880 1508
14882 1508
64 Byte 768 Byte
8448 17
8442 1"
128 Byte 1024 Byte
g o83
256 Byte 1280 Byte
a2 ]
512 Byte 1518 Byte

%of 100 fpe cfiersd
Offersd | fpe pessed
Passed O
(] 100
%ol

Theoretical Offersd
Date tested: 6/16/92 , Software version: 1.1 .
Test Equipment: Alantec PowerBits, Harvard NDTL script (do_br )




'Anel

Bridge
4ethto 4 eth

64 Byte

128 Byte

256 Byto

512 Byte

Galactica

56820 6344

65601 oau
768 Byte

760 4788

37re 4783
1024 Byte

18112 3044

18112 3844
1280 Byte

e g8
1518 Byte

%of 100 fps ofiered

Offered I fps passed

Passed o
0 100
% of
Theorstical Offsred

Date tested: 6/18/32, Software version: 1.1
Test Equipment: Alantec PowerSits, Harvard NDTL script (do_brds )




Artel © Qalactica

Bridge
6ethto 6 eth
8280
84308
64 Byte
4]
128 Byte
e
256 Byte
1t
512 Byte

Date tested: 6/18/52 , Software version: 1.1

0618
768 Byte
ne
ne2
1024 Byte
6768
5786
1280 Byte
a2
a2
1518 Byte
%of 100 1pe cfiersd
Offersd | 1pe passed
Passed O
(1] 100
% of
Theorstical Offered

Test Equipment: Alantsc PowerBits, Hasvard NDTL script (do_brGe )




Ascom Timeplex TIME/LAN 100

Bridge
2 eth to 2 eth via fddi
20780 N
. 1%
€4 Byte 768 Byto
[~
16890 2304
m
128 Byte 1" 1024 Byte
0058 1922
2084 1920
256 Byte 1280 Byte
= 2
512 Byte 1518 Byte
%of 100 1ps offersd
17 pasaed
ol
/] 100
% of
Theorstical Offered
Date testec: §/6/52, Software version: 3.0
Test Equipment: Alantec PowerSits, Harvard NDTL script (do_br2s )
Ascom Timeplex TIME/LAN 100
TCP/IP
2 eth to 2 eth via fddi
20760 N

- ).
64 Byte j 187 768 Byte
128 Byte ]m 1024 Byte

g

9058 1922
1019
256 Byte ]m 1280 Byte
4688 1824
1821
512 Byte ]m 1518 Byte
%ol 100 fps offersd
Oftersd | fpe passed
Passed 0
(1] 100
% of
Theorestical Offerad

Date tested: 8/10/82, Software version: 3.0
Test Equipment: Alantsc PowerBits, Hasvard NDTL script (do_lp2s )




Ascom Timeplex TIME/LAN 100 Ascom Timeplex TIME/LAN 100
4 eth to 4 eth via fddi 4 eth to 4 eth via fddi
60384 ' 6344 a3
. [
64 Byte E 768 Byte ]w 64 Byte \J 768 Byte
18301
209
33700 4708 33790 4768
4748
128 Byte E 1024 Byte \ 128 Byto : wy  1024Byte
8738 820
18112 x 18112 %
256 Byte E 1280 Byte 256 Byte %2 1280 Byte
8378
o s o= -
512 Byte ]w 1518 Byte 512 Byte 1518 Byte
%ol 100 fpe offersd 100 fps oered
Offersd fpe passed %d : o passed
ol I ool
(] 100
% of %ol
wsted: Software version: 3.0 Oftersd . Theorstical Offered
g:mm&mmnmuonww_vm mmum&mmm_mn
Ascom Timeplex TIME/LAN 100 Ascom Timeplex TIME/LAN 100
4 eth to 4 eth via fddi 4 eth to 4 eth via fddi, 2 way
59520 6344 89620 o344
.~}
64 Byte 768 Byte ants 64 Byte 768 Byte
7501 mn
33780 4768 33780 4788
.y ‘m
128 Byte 1024 Byte 2000 128 Byte e 1024 Byte
5888
18112 _\ : —— ::: ?m“
256 Byte 1280 Byte 256 Byte 1280 Byte
4805
o N o1 2%
512 Byte : 1518 Byte 512 Byte 1518 Byte
2062
%ot 100 fps ofiersd %of 100 s clered
Offersd tps passed 1ps paseed
Passed °t|)_100 m o|_
(1] 100
% of %oc!
Theorstical Offered Theorstica! Offersd

Date tested: $/10/02, Softwars version: 3.0
Test Equipment: Alantsc PowerSits, Hasvard NDTL script (do_lp4s )

Daxte tested: 8/10/92 , Software version: 3.0
Test Equipment: Alantec PowerBas, Harvard NDTL script (do_ip4s.1)




Ascom Timeplex TIME/LAN 100

Bridge
FDDI to FDDI

140830 8081
64 Byte I\ 1518 Byte &“

0608

23211 £963
512 Byte : 2048 Byte jm

[ 4]

11883 3N

1024 Byte : o 3960 Byte t
47

%of wol—:m

w
Offersd

Testing Date: 54/02, Software version: 3.0
Tes! Equipment Tekelec ChamelLAN 100S - Harvard NTOL Software

Ascom Timeplex TIME/LAN 100

P
FDDI to FDDI

64 Byte 'E 1518 Byte

23211

512 Byte IL 2048 Byte j -
8090
1024 Byte :l sy 3960 Byte [5

Testing Dats: 5/5/82, Software version: 3.0
Test Equipment: Tekelec ChamelAN 100S - Harvard NTOL Software




Ascom Timeplex

IP

TIME/LAN 100

FDDI to FDD! via Ethernet

64 Byte

512 Byte

1024 Byte

14958 813

1123 s12
1518 Byte

88 -1
2048 Byte

197 M2

108 M2
3960 Byte

%of 100 offered

Oftered e

Passed 0
Too
%ot
Theorstical
Offered

Testing Dxty: 5/5/92, Software version: 3.0
Test Equipment: Tokelec ChameLAN 100S - Harvard NTDL Software




Ascom Timeplex TIME/LAN 100

TCP/IP
16Mb token ring to 16Mb token ring

14708 1228
1704
64 Byte 2 1024 Byte
8
. ] 1288
2
256 Byte :m‘ 1518 Byte
3433 043
o7
512 Byte r’“ 2048 Byte
498
495
3960 Byte
% of 100 fpe offerad
Offorsd tps passed
Passed o
(] 100
% of
Theoretical Offered

Date tested: 8/8/92, Software version: 3.0
Test Equipment: Protson testsr & software-Harvard NDTL script

Ascom Timeplex TIME/LAN 100
Source Route Bridge
16Mb token ring to 16Mb token ring
reree e
64 Byte t 1024 Byte
24
6100 1288
12ea
256 Byte —\ we  1518Byte
— o
512 Byte T 2048 Byte
-4
3960 Byte
%o 100 :m
ol
0 100
%of
Theoretical Offered

Date tested: &//2, Software version: 3.0
Test Equipment Proteon tester & soRtware-Harvard NDTL soript

Ascom Timeplex TIME/LAN 100

Novell IPX
16Mb token ring to 16Mb token ring

..

3
=
88

64 Byte i 1024 Byte
1]
e 1288
1288
256 Byte t a5 1518 Byte
3433 043
28N
512 Byte ‘ 2048 Byte
-0
498
3960 Byte
]
%ol 100 Fioaoshe!
Passed ol__
(] 100
% of
Theoretical Oftered




Ascom Timeplex TIME/LAN 100

TCP/IP
16MB token ring to 16MB token ring via tt WAN

190

190
1024 Byte
3128 129
129
64 Byte § ‘1518 Byte
128
744 90
744 108
256 Byte 2048 Byte
381 49
381 149
512 Byte 3960 Byte
%of 100 ips offersd
Offersd fpe pessed
Passed 0‘—
0 100
% of
Theoretical Offered
Date tested: 5/8/92, Software version: 3.0
Test Equipment Wandel & Goitermann DA-30 - Router Benchmark-Token Ring
Ascom Timeplex TIME/LAN 100
SourceRouting
16MB token ring to 16MB token ring via t1 WAN
%
1024 Byte
N2 120
129
64 Byte E 1518 Byte
-
- m %
(24
256 Byte 2048 Byte
28
33 4
e 4
512 Byte 3960 Byte

%of 100 fps offersd
Offored | fpe pessed
Passed o

0 100

% of
Theorstica! Offersd

Dats tested: 5/3/92, Software version: 3.0

Test Equipment: Wandel & Goltermann DA-30 - Router Benchmark-Token Ring




BBN T/20

TCP/IP
1 eth to 1 eth, between cards

‘ 14880
64 Byte : oo 768Bye
8445
—
128 Byte s 1024 Byte
4828
4504
256 Byte 1280 Byte
g:g
512 Byte 1518 Byte

Date Wested: 10/91 , Software version: 1.0
Test Equipment: Alantec PowerBlts, Harvard NDTL script (do_ip )

£

88

812
812




Cabletron
Bridge
1 ethto 1 eth
14890
64 Byte
4938
_\ m
128 Byte i
——\ ‘m
3920
256 Byte
[r— m
2197
512 Byte

Date tested: 10/81 , Softwese version: -

MB25E

1508
|15
768 Byte
1197
1188
1024 Byte
081
34
1280 Byte
812
™
1518 Byte
%of 100 fpe offersd
Offecsd I 1pe passed
Passed o
() 100
%of
Thecrstical Offered

Test Equipment: Alantac PoworBlts, Harvard NDTL script (do_br )




Cﬂﬂpooﬁ1 N

Bridge
1ethto 1 eth

—

64 Byte

5102B-EE

128 Byte

256 Byte

512 Byte

Dats tasted: 10/91 , Software version:

1588
1578
768 Byte
197
183
1024 Byte
981
560
1280 Byte
812
612
1518 Byte
%of 100 1pe offersd
Offacsd | 1pe passed
Passed ¢
0 100
%of
Theorstical Offersd

: 1.2
Test Equipment: Alantec PowerBits, Harvard NDTL scrigt (do_br )




Chipcom 5102R-EE Chipcom 5102R-EE
Bridge Novell IPX
1 eth to 1 eth, within interface card 1 eth to 1 eth, within interface card
14890 15 14020 =
64 Byte : 768 Byte 64 Byte : 768 Byte
081 540
ous b4 K suts 4
128 Byte ‘lw 1024 Byte 128 Byte «ns 1024 Byte
4528 961 4528 081
4404 900
256 Byte \ 1280 Byte 256 Byte 1280 Byte
1207
= HH 29 i
512 Byte 1518 Byte 512 Byte 1518 Byte
fpe olfersd
e | B
Passed oL 700 Passed o
(] 100
% of %of
Software version: 8.2(5) Ofersd Ofernd
Tos Eipront. Alrtac PowerBhs, Harvant NDTL st do_br) Tot B Alarioc Povwerti, Hiarvard NDTL scrigt (do_lx)
Chipcom 5102R-EE
TCP/IP
1 eth to 1 eth, within interface card
14620 =
64 Byte : 768 Byte
&
— %
128 Byte wu 1024 Byte
—\ %
256 Byte % 1280 Byte
2349 812
1]
512 Byte 1518 Byte
%ol 100 fps offered
Oftered 58 pasaed
Pazsed °¢|)_100
% of
Theorstica! Offered

Date tested: 10/91 , Software version: 8.2(5)
Test Equipment: Alartec PowerBits, Harvard NDTL seript (do_ip )




Cisco Systems AGS+

AppleTalk
1 eth to 1 eth between interface cards

Cisco Systems AGS+

DECnst
1 eth to 1 eth between interface cards

14380
1ee87 T 1o -4
12008
64 Byte 64 Byte 768 Byte
s —— e
128 Byte 128 Byte 1024 Byte
4826
04 P-4 =
256 Byte 256 Byte 1280 Byte
Eir 22 o
512 Byte 512 Byte 1518 Byte
o:dx 1oo| 32«"’ %ol 100 gﬂ
Passed % 100 Passed °o|_|oo
muw,:'mu %of
Software . Theoretical Offered
%MWM“&“%MW(M, Duth sind: 10791 . Soltware vermom: 23 INDTL st 0o, 0)
Cisco Systems AGS+ Cisco Systems AGS+
Bridge TCP/iP
1 eth to 1 eth between interface cards 1 eth to 1 eth between interface cards
148381 1687 14881 1587
14882 1570 14008 1670
64 Byte 768 Byte 64 Byte 768 Byte
erie ne pope: b
128 Byte 1024 Byte 128 Byte 1024 Byte
=4 = o &
256 Byte 1280 Byte 256 Byte 1280 Byte
o oo 38 ]
512 Byte 1518 Byte 512 Byte 1518 Byte
- R LI
Offored e passed Offered
Passed °¢|:“_|‘oo Passed °¢‘>__1m
LY ] Xol
Theorstical Offarsd Thearetcal Offersd

Oxts ested: 1091 , Software version: 8.3
ruswmmumunnm(u_u)

Date tasted: 10/91 , Software version: 8.3
memmmmwm_ﬁ




Cisco Systems AGS+

Novell IPX
" 1 eth to 1 eth between interface cards

64 Byte

128 Byte

256 Byte

512 Byte

—

14381
12881

8148

8

£l

Date testect 10/91 , Software version: 8.3
Test Equipment: Alantsc PowerBits, Harvard NDTL script (do_lpx )

1587
137
768 Byte
1198
182
1024 Byte
o8
988
1280 Byte
o13
810
1518 Byte
%of 100 gm
Passed ol_
(4] 100
%ol
Theorstical Offersd




Cisco Systems AGS+

AppleTalk
1 eth to 1 eth within an interface card

Cisco Systems AGS+

TCP/IP
1 eth to 1 eth within an interface card

oo — =
64 Byte 64 Byte 768 Byte
8448
, 6245 oy e
128 Byte 128 Byte 1024 Byte
4528
= = =
256 Byte 256 Byte 1280 Byte
2349
=2 = 5
512 Byte 512 Byte 1518 Byte
%of 100 fps offersd
Offersd l e passed %ol 100 gm
% 100 Passed o“l—1 0
Trecrstien Oforsd %of
Date tested: 10/91 , Software version: 8.3 Theoredcal Offerad
Test Equipment: Alantac PowerBits, Harvard NDTL script (do_at ) .‘}.‘:E“"“‘I ‘“"”-sm,ma”“ INOTL st 0.9)
Cisco Systems AGS+ Cisco Systems AGS+
Bridge Novell IPX
1 eth to 1 eth within an interface card 1 eth to 1 eth within an interface card
E———— b4 — :; -4
64 Byte 768 Byte 64 Byte 768 Byte
pame e o] e
128 Byte 1024 Byte 128 Byte 1024 Byte
] ) o -]
256 Byte 1280 Byte 256 Byte 1280 Byte
e HH = HH
512 Byte 1518 Byte 512 Byte 1518 Byte
%ol 100 fpa ctersd %of 10°| ofoche]
Passed °oL‘—1oo Pamed 05— %0
% of % of
Theorstical Offered ‘Theoretical Offered

Date tasted: 10/91 , Software version: 8.3
Test Equipment: Alantec PowerBits, Hasvard NDTL seript (do_br )

Date testec: 10/91 , Software version: 8.3
Test Equipment: Alantsc PowerDits, Harvard NDTL script (do_ipx)




Cisco Systems AGS+

TCP/IP
6 eth to 6 eth

20280 9518
85124 il

64 Byte 768 Byte
— = e

128 Byte 1024 Byte
= o

256 Byte 1280 Byte
b2 P

5§12 Byte 1518 Byte

%of 100 fps offered
Offered | fpe passed
Passed o0

0 100
%of
Theorstical Offered
Date testect 10/91 , Software version: 8.3
Test Equipment: Alantec PowerBits, Harvard NDTL script (do_lpGs )
Cisco Systems AGS+
TCP/IP
6 eth to 6 eth using MEC 6 interface cards
89280 0516
) B
64 Byte 768 Byte
s s
128 Byte 1024 Byte
2nes 8788
[ )26 §704
256 Byte 1280 Byte
14054 4872
13107 428
512 Byte 1518 Byte

Date tested: 10/81, Software version: 8.3
rwswmm HMNDTLW(& )_lp6s )




Cisco Systems AGS+

TCP/IP
2 eth to 2 eth via fddi

20780 nr2
28350 318

64 Byte 768 Byte
16390 2304
16369 2384

128 Byte 1024 Byte
9058 1922
839 1914

256 Byte 1280 Byte
4698 1524
4858 1618

512 Byte 1518 Byte
%of 100 fpe ofiered
Offered fps pessed

Passed ol__
() 100
% of
Theorstical Offered

Date tested: &/16/92 , Software version: 9.0(1)
Test Equipment: Alantec PowerBits, Harvard NDTL script (do_ip2s)

Cisco Systems AGS+

TCP/IP
2 eth to 2 eth via fddi, 2 way

29760 nn
28836 3160
64 Byte 768 Byte
18890 294
1870 2304
128 Byte 1024 Byte
90568 1922
8874 1820
256 Byte 1280 Byte
4698 1624
4668 15822
5§12 Byte 1518 Byte
%ot 100 g ot
Passed o|_
'] 100
xo
Theorstical Offerad

Date tested: 5852, Software version: 9.0(1)
Test Equipment: Alantec PowerBlts, Harvard NDTL script (do_ip2s.1)




Cisco Systems AGS+

TCP/IP
4 eth to 4 eth via fddi

™

64 Byte

31607

128 Byte

18112
18588

256 Byte

512 Byte

Date testedt 5/16/92,, Software version: 9.0(1)

6344
[-2]
768 Byte
4768
ax
1024 Byte
3644
3814
1280 Byte
248
228
1518 Byte
%of 100 tps offersd
Oftorsd I P passed
Passed 0
(7 100
% of
Theorstical Offered

Teat Equipment: Alantec PowerBits, Hasvard NDTL script (do_ipds )

Cisco Systems AGS+

TCP/P
4 eth to 4 eth via fddi, 2 way

— i

64 Byte 768 Byte
3780 4788
] 4763

128 Byte 1024 Byte
18112 Fooed
17748 831

256 Byte 1280 Byte
23968 240

ox2s
512 Byte 1518 Byte

Date testect: 5/6/92 , Software version: §.0(1)
Test Equipment: Alantec PowerBits, Harvard NDTL script (do_ip4s.1)

Cisco Systems AGS+

Bridge

4 eth to 4 eth via fddi, 2 way

64 Byte :
18932

33780
128 Byte Y 10190

18112

17729
256 Byte

0306

37
512 Byte

Date tested: £/16/92 , Softwars version: 9.0(1)}

6344
6310

768 Byte
4788
4788

1024 Byte
3844
3

1280 Byto
N0
24

1518 Byte

Test Equipment: Alantsc PowerBits, Harvard NDTL script (do_br4s.1 )




Cisco Systems AGS+

Cisco Systems AGS+

Bridge TCP/IP
6 eth to 6 eth via fddi 6 eth to 6 eth via fddi, simple addressing
anes 9518
EEEE—— 0280 —\ o518
64 Byte : . 768 Byte 84 Byte Nwes  768Byte ™~
60670 I |-
= — = —
128 Byte 2o 1024 Byte 128 Byte 1024 Byte
256 Byte 1280 Byte 256 Byte 1280 Byte ™
15 pric] — o7
512 Byte 1518 Byto 512 Byte " 1s18Byte -
%of 100 'ﬁ m %ol 100 : m
Passed o‘— Offersd
0 100 Passed o
0 100
% of %of
Theorstica) Offered
Date . Software version: 9. Theoretical Offersd
Tost mm Powertns, Harvard KDL script (do_brés ) ?:;"‘, IS  Softwars version: 8000 on. st do_pta )
Cisco Systems AGS+ Cisco Systems AGS+
TCP/IP Bridge
6 oth to 6 eth via fddi 6 eth to 6 eth via fdd2, 2 way
K 87698 g: 87069 s:g
64 Byte o 768 Byte 64 Byte : 768 Byte
077
50574 7182 60870 e
N o 704 ﬂ 7181
128 Byte 1024 Byte 128 Byte s2e1 1024 Byte
anes 5768 2nes
") 25656 5704 26563 8748
256 Byte 1280 Byte 256 Byte 1280 Byte
s pricd 13581 =
512 Byte 1518 Byte 512 Byte 1518 Byte
o::n 100 ":m %ot ml :m
Passed 0!—1 50 Passed °o 100
% of % of
Theoretical Offered Theorstical Offered
Date testad: 5/16/02 , Software version: 9.0{1) Date tested: 5/16/92 , Sofware version: 9.0(1)
Test Equipment: Alantec PowerSits, Harvard NDTL script (do_p6s ) Test Equipment: Alantsc PowerBlts, Harvard NDTL script (do_br€ea.1 )




Cisco Systems AGS+
TCP/P |

6 eth to 6 eth via fddi, 2 way

64 Byte

128 Byte

256 Byte

512 Byte

51184

80870
44873

14094
1%64

Dats tested: 5/6/82 , Software version: 9.0(1)
Test Equipment: Alantsc PowerBits, Harvard NDTL scrigt (do_ipSs.1 )

0518
0443
768 Byte
bat-4
Ral]
1024 Byte
8768
sTY?
1280 Byte
4872
4853
1518 Byte
%ot 100 fpe chlersd
Offered | pe passed
Passed 0
(<] 100
% of
Thecrstica Offered




Cisco Systems AGS+

TCP/P
1 ethto 1 eth via T1 WAN

= —
64 Byte 768 Byte
1650 208
)18 1128
128 Byte 1024 Byte
828 185
7 Y128
256 Byte 1280 Byte
“2 129
m I Yies
512 Byte 1518 Byte
%ot 100 fpe offered
Offered | 1ps passed
Passed o
0 100
% of
Theoretical Offersd

Date tested: 10/91 , Software version: 8.3
Test Equipment: Alantec PowerBits, Harvard NDTL script (do_tptt )




Cisco Systems AGS+

TCP/IP
FDD! to FDDI
140630 %
64 Byte t 1518 Byte
F~<-4)] 6983
21978 6708
512 Byte 2048 Byte
11883 313
11303 2080
1024 Byte 3960 Byte

Testing Date: 5/5/92, Software version: 9.0(1)
Test Equipment: Tekelec ChameLAN 100S - Hasvard NTOL Software




Cisco Systems AGS+

TCP/IP
FDDI to FDDI via Ethernet

14988 813
14027 am

64 Byte i : 1518 Byte
2381 600
512 Byte 2048 Byte \h %9
s \ "
1024 Byte 3960 Byte 208

%of 100 fps offered
Offaced | tps pasaed
Passed o

2 100
% of
Theoretical

Offerod
Testing Date: &/5/92, Software version: 9.0(1)
Test Equipment: Tekelec ChamelAN 100S - Harvard NTDL Software




Cisco Systems AGS+

Cisco Systems AGS+

TCP/P Source Route Bridge
16MB token ring to 16MB token ring 16MB token ring to 16MB token ring
14758 1220 16788 1208
64 Byte t 1024 Byte : - 64 Byte 1 1024 Byte N
1874 ’
6100 1288 6100 1262
256 Byte : 1518 Byte _\_ - 256 Byte e 1518 Byte ez
140
U 43 U [T}
512 Byte : " 2048 Byte :” 512 Byte s 2048 Byte N
496 408
3960 Byte : -~ 3960 Byte 2
%ot 100 fpe oflersd 100 s offersd
o o8 passed oy 5% passed
Passed °¢‘)—1m Passed ol__
0 100
% of % of
Theoretical Offersd Theoretical Offersd
gzm MSMJ:M 2.0(1) NDTL script gzw msonf:.v:m 0.0{1) NDTL scrit
Cisco Systems AGS+
Novell IPX
16MB token ring to 16MB token ring
14758 1626
64 Byte E 1024 Byte :
668
2091
6100 1258
256 Byte 1518 Byte
\‘M \‘m
343 [
512 Byte : 2048 Byte :
1008 o7

Dats testad: 5/5/82, Software version: 9.0(1)
Test Equipment: Protson tester & software-Harvard NDTL seript




Cisco Systems AGS+

AppleTalk
16MB token ring to 16MB token ring via 56Kb WAN

110
10

64 Byte

3%

256 Byte

14
14

512 Byte

v

%o! 100 fpe oftersd
Oftaced | 1ps passed
'assed o

Dats tested: 6/16/92, Software version: 9.0(1)

Test Equipment Wandel & Gottermann DA-30 - Router Benchmark-Token Ring

Cisco Systems AGS+
Novell IPX
16MB token ring to 16MB token ring via 56Kb WAN

H

1024 Byte
" !

64 Byto 1518 Byte
E H

256 Byte 2048 Byte

14
14

512 Byte

%of 100 fpe offersd
Offersd I 1ps passed
Passed o

Dats tested: §/16/52, Software version: 9.0(1)

Test Equipment: Wandel & Goltermann DA-30 - Router Benchmark-Token Ring

Cisco Systems AGS+
TCP/IP
16MB token ring to 16MB token ring via 56Kb WAN
180 [}
180 [}
48 Byte 1024 Byte
110 4
110 4
64 Byte 1518 Byte
14 3
4 []
256 Byte 2048 Byte
i
512 Byte
%of 100 fpe clfered
8 passed
Oftersd
Passed ol_
0 100
% of
Theorstica! Offered

Dats tested: 5/5/52, Software version: 9.0(1)
Test Equipment: Wandel & Goltermann DA-30 - Router Benchmark-Token Ring




Cisco Systems AGS+

TCP/IP
16MB token ring to 16MB token ring via FDD!

64 Byte t 1024 Byte :
2017
] 6089
256 Byte 1518 Byte
1524
3
512 Byte : 2048 Byte :
108
3960 Byte j
15 of 100 g oo
P o
% d
Theorstical Offered

Dato tested: 8/5/92, Software version: 9.0(1)
Test Equipment: Protson taster & software-Harvard NDTL script




Cisco Systems AGS+

AppleTalk
16MB token ring to 16MB token ring via t1 WAN

3123
64 Byte ) 1903
743
743
2586 Byte
31
331
512 Byte
%of 100 fpe cfiersd
Offersd fpe passed
Passed ¢
(] 100
%ol
Theoretical Offered

Date tested: 5/16/52, Software version: 9.0(1)
Teost Equipment: Wandel & Goltermann DA-30 - Router Benchmark-Token Ring

Cisco Systems AGS+
Novell IPX
16MB token ring to 16MB token ring via t1 WAN
100
190
1024 Byte
— ;‘: o
64 Byto 1518 Byte
743 -]
74 T e
256 Byte 2048 Byte
-4 a
512 Byte 3960 Byte
%of 100 :m
el
(] 100
% of
Theoretical Offered

Dats tested: 5/16/52, Software version: 0.0(1)
Test Equipment: Wandel & Goltsrmann DA-30 - Routsr Benchmark-Toksn Ring

Cisco Systems AGS+
TCP/IP
16MB token ring to 16MB token ring via T1 WAN
3903 190
y - . 100
48 Byte ®2 1024 Byte
na }g
64 Byte ¥ 1518Byte

|

256 Byte 2048 Byte

391 ©
381 T k]

512 Byte 3960 Byte

%of 100 fps oftered
Offered ‘ fps passed
Passed O
1] 100
% of

Theorstica) Offered

Date testact 8/5/02, Software version: 9.0(1)
Test Equip Wandel & G DA-30 - Routsr Benchmark-Token Ring




Cisco IGS

Bridge
1 eth to 1 eth via 56Kb WAN
— " —
64 Byte 768 Byte
] 7
—" —]
128 Byte 1024 Byte
E ] [}
b= s
256 Byte 1280 Byte
e .
512 Byte 1518 Byte
%ot wol foa cired
Passed ¢
0 100
% of
Theoretical Offered

Date tested: 10/81 , Softwase version: 8.3
Test Equipment: Alantec PowerBits, Harvard NDTL script (do_brS€)

Cisco IGS
TCP/IP
1 eth to 1 eth via 56Kb WAN
120 10
120 [\, o
64 Byte 768 Byte
E— -
) ]
128 Byte 1024 Byte
—_— % 6
a 15
256 Byte 1280 Byte
e .
512 Byte 1518 Byte
| S
Passed ¢
(1) 100
% of
Theoretical Offered

Dats tested: 10/51 , Software version: 8.3
Test Equipment: Alantec PowerBits, Harvard NDTL script (do_ipS6)




Coral Network Corporation CX1600

Bridge
FDDI to FDDJ via Ethernet

14958 813
808
12634
64 Byte 1518 Byte
2381 00
2208
512 Byte 2048 Byte
0
197 32
1181
1024 Byte 3960 Byte
0
%of 100 oftersd
et e pessed
Passed o
2 100
% of
Theorstical
Offarsd

Testing Date: &/14/82, Sciware version: 1.0
Test Equipment: Tekeiec ChameLAN 100S - Hasvard NTOL Software

Coral Network Corporation CX1600

P
FDDI to FDDI via Ethernet

14958 013
13963 809
64 Byte | 1518 Byte
2351 €00
220
512 Byle 2048 Byte I
1]
ner N2

1189
1024 Byte 3960 Byte |
]

%ol 100 fps offersd
Offered I s passed
Passed o

2 100
% of
Theorstical
Offered
Testing Date: S/14/82, Software version: 1.0
Test Equipment Tekslec ChamelAN 100S - Harvard NTOL Software




2

Coral Network Corporation CX1600

Bridge
FDDI to FDDI

s =

64 Byte 1518 Byte

2 =
512 Byte 2048 Byte

e Y
1024 Byte 3960 Byte

Testing Date: 8/7/92, Software version: 1.0
Test Equipment: Tekosloc ChamelAN 100S - Harvard NTOL Softiware

Coral Network Corporation CX1600

P
FDDI to FDDI

140630

64 Byte E 1518 Byte
24820

1

1024 Byte ] a0 3960 Byte

Testing Dats: 5/7/52, Sofware version: 1.0
Test Equipment: Tekslec ChameLAN 100S - Harvard NTDL Sotwars

i
]




Crescendo SBus Adapter

IP
FDDI to FDDI via SUN SS2

1408630 8081
64 Byte “ 1518 Byte | \
1] ]
2 6063
512 Byte § 2048 Byte l f
° ™
11833 3131
1024 Byte E 3960 Byte ‘ E
608
]
%of 100 s cfisred
0 passed
e |
2 100
%of
Theoretical
Offered

Testing Date: 4/28/82, Software version: 1.3
Test Equipment: Tekelec ChamelAN 100S - Harvard NTOL Software




Develcon 220LM3-SA

SourceRouting
16MB token ring to 16MB token ring via 56Kb WAN

1024 Byte
10 4
108 4
64 Byte 1518 Byte
F14 3
14 3
256 Byte 2048 Byte
14
14
512 Byte
%of 100 gm
Passed o‘_
(] 100
%ot
Theoretical Offered

Dats tested: 5/13/92, Software version: 3.0.14
Test Equipment: Wandel & Goltermann DA-30 - Routsr Benchmark-Token Ring




Develcon 220M-SA

Source Route Bridge
16MB token ring to 16MB token ring

14730

64 Byte 1024 Byte

N =)
250yt lm sote | Nen
:h [\

3433 044

512 Byle 1962 2048 Byte 818

495

3960 Byte -
%of 100 fpe oliersd
Oftered I fps passed

Passed o
(] 100
% of
Theorstica) Offersd

Date tested: 5/13/82, Software version: 3.4.10
Test Equipment: Protson tester & soltware-Harvard NDTL script




FTP Software Inc. router software

TCP/IP
1 ethto 1 eth

64 Byto 768 Byto

14280
¥ 10268 1
8448
128 Byte E 1024 Byte \
1024
4828
\_\ 1280 Byte \
| ™0
2349
512 Byte \ 1518 Byte E

256 Byte

Date tested: 10591, FTP Sof inc. beta
Test Equipment: Alantec PowerBits, Hasvard NDTL script (do_lp)




Fibronics ™ FX8210B

IP
FDDI to FDDI via Ethernst

14958 613
en
84 Byte 1518 Byte
4818
2351 000
2464 899
512 Byte 2048 Byte
e o
1024 Byte 3960 Byte

%ot 100 fps offorad
Oftarsd | ps passed
Passed o

Testing Dats: 8/7/92, Software version: 2.5
Test Equipment: Tekelec ChameLAN 100S - Hasvard NTDL Software




Fibronics 8610

Bridge
2 eth to 2 eth via fddi

20760 3172
a7

64 Byte 768 Byte

™o

16890 04
265

128 Byte jm 1024 Byte
— =

256 Byte 1280 Byte
4698 1624
4568 1614

512 Byte 1518 Byte
%ot 100 fps offersd
Oftered 1ps pensed

Passed o|__
1] 100
% of
Theoretica! Offored

Date tested: 8/8/92, Software version: 1.16
Test Equipment: Alantec PowerBlts, Harvard NDTL script (do_br2s )




_ Fibronics 8610

Bridge
4 eth to 4 eth via fddi
89620
64 Byte E
nn
33700
128 Byte \
a1
18112
moe |/ .
00
/i

Date tested: £/8/92, Soltware version: 1.16

768 Byte

~
[

1280 Byte

1518 Byte

Test Equipment: Alantec PowerBits, Hasvard NDTL script (do_brés )




Fibronics 8610

Bridge
6 eth to 6 eth via fddi

64 Byte

128 Byte

256 Byto

512 Byte

N

Date tested: 5/6/92, Software version: 1.16
Test Equipment: Alantec PowerBlts, Harvard NDTL script (do_brés.1)

9518

768 Byte { j“
ne2
1024 Byte ]m
5708
1280 Byte N 2w
amn
1518 Byte Y zme
%ol wol mctornd

Passed o

0 100
%of
Theorstical Offerad




Fibronics FX8210/TT

SourceRouting
16Mb token ring to 16Mb token ring via FDDI
1ms
1024 Byte \ 1011
6382 — 1258
64 Byte 1518 Byte 63
12%
4482 944
256 Byte Naxe 2048 Byte m
124 ‘ -]
418
512 Byte Nies 3960 Byte
%of 100 fps offersd
Offersd pa passed
Pasted °l—|oo
%ol
Theorstical Offered

Date tested: 5/7/82, Software version: 2.40
Test Equipment: Wandel & Goltermann DA-30 - Router Benchmark-Token Ring




Fibronics

Source Route Bridge

FR 9500

16Mb token ring to 16Mb token ring

64 Byte

256 Byte

512 Byte

Dato tested: 8/7/92, Software version: 2.1(beta)

10918

1024 Byte

1518 Byte

S
PN
2048 By L
[\

Test Equipment: Proteon tester & software-Hasvard NDTL seript




HP 27285A HP 27285A
AppleTalk TCPAP
1 eth to 1 eth within an interface board 1 eth to 1 eth within an interface board
14390 14880 1886
1887
64 Byto ~rese 64 Byte Neo 768 Byte
—— M ous 197
228 [N 7408 181<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>