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��Abstract : 

Following the outcome of the Technical Audit, an evaluation on workgroup ATM switches and ATM network interface cards has been conducted. The major issues on which the investigation has been concentrated were the support of both signaling conforming to ATM Forum UNI 3.1 specification and IP over ATM. The first aspect allows the switches and the NICs to be compatible with the Ascom optical ring network, whereas the second is needed in order to reuse software that has been implemented within the framework of the predecessor project RACE HIPERNET.
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Following the outcome of the Technical Audit, an evaluation on workgroup ATM switches and ATM network interface cards has been conducted. First of all, we checked the information available on the Web pages about companies offering workgroup ATM switches and/or ATM Network Interface Cards (NICs). The two major requirements which had to be fulfilled by the equipment were the support of UNI 3.1 signaling and IP over ATM. After checking the gathered information from this point of view, the number of vendors to be considered became quite restricted.



A list of questions, called Request For Information (RFI), was sent out to all the vendors that were considered to offer equipment meeting the projectÕs requirements. After getting back - unfortunately not from all the contacted companies - the filled in RFIs, a final evaluation has been done by double-checking with several additional phone calls.



The outcome of the evaluation has been presented and discussed during the LEVERAGE meeting in Madrid, which was held in June 96, and a decision on which products had to be purchased has been taken.
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�Introduction

After the Technical Audit in March 1997 the commision observed: “Time should not be spent on developing switches [...], if commercial products are available or announced with the required characteristics.” Following this result, we started an evaluation of available ATM workgroup switches and Network Interface Cards (NICs).



Chapter 2 gives the essential outcome of this investigation. Chapter 3 describes the products that were chosen to be used in LEVERAGE.



The Annex contains some of the Request For Information forms that were used for the evaluation after having been filled in by the vendor company.

�Evaluation of Workgroup ATM Switches and ATM Network Interface Cards

Summary of Evaluation

First of all, we checked the information available on the Web pages of companies that offered workgroup ATM switches and/or ATM Network Interface Cards (NICs); the tables 2-1 and 2-2 show the companies and their corresponding products which were taken into consideration. Second, we contacted the companies in order to get more detailed information; this was done as follows:

Identify a contact person in the company

Explain the LEVERAGE project in general and the use of the workgroup ATM switches and NICs in detail

Send out Request For Information (RFI) sheets and ask contact person to fill them in

Collect RFI sheets

Evaluate information received by double-checking with additional phone calls



Notes:

The information used for the evaluation reflects the status of May 1996.

Although they promised it several times, Madge Networks did not sent back their RFI sheets. The information about their products is based on notes taken during phone calls and also on the occasion of a visit from one of their sales representatives.

The RFI sheets that we received back are enclosed in the Appendix of this document.



The following products have been evaluated:



Company�Workgroup ATM Switch�ATM25 NIC (PCI Bus)�ATM155 NIC (PCI Bus)��ATML�VIRATA VM1000�VIRATA VL2000�n/a ���FVC ��MULTIMEDIA SWITCH�MULTIMEDIA ADAPTER�n/a 1��FORE�ASX-200WG�ForeRunner LE�ForeRunner LE��Madge ��Collage 280�Collage 25 PCI Adapter�Collage 155 PCI Adapter��Whitetree 3�WS3000�n/a ��n/a 4��

Table 2-1: The evaluated Workgroup ATM Switches



Considering the fact that some companies do not offer ATM25 and/or ATM155 NICs and that a SBus ATM155 NIC is required for one of the Cambridge servers, the following adapter cards have also been taken into account:



Company�ATM25 NIC (PCI Bus)�ATM155 NIC (PCI Bus)�ATM155 NIC (SBus)��Adaptec�ANA-5910 (UTP-3)�ANA-5930 (UTP-5),

ANA-5940 (MMF)�ANA-5230 (UTP-5),

ANA-5240 (MMF)��Efficient�ENI-25p�ENI-155p-U5 (UTP-5),

ENI-155p-MF (MMF)�ENI-155-U5 (UTP-5),

ENI-155s-MF (MMF)��FORE�ForeRunner LE�ForeRunner LE�ForeRunner SBA-200E��

Table 2-2: The evaluated ATM Network Interface Cards



The results of the evaluation - i.e. the Request For Information sheets - have been summarized in table 2-3 which only shows the items considered the most important ones. That table has been used during the joint WP3/WP4 meeting in Madrid (June 1996) in order to take the decision on the workgroup switcthes and the NICs the project will use.



Item�ATML�FVC�FORE�Madge�Whitetree��LANE v1.0�yes�yes�yes�yes�yes��RFC1483

(on NIC)�yes�yes�no�no�no��RFC1577

(on NIC)�yes�mid 96�yes for Sbus,

no for PCI�no�no��UNI 3.0�yes�yes�yes�yes�yes��UNI 3.1�3Q96�yes�no (May 96)�yes�yes��ATM25 NIC�yes

(PCI)�yes

(PCI)�yes

(PCI)�yes

(PCI)�no

(rec. Adaptec)��ATM155 NIC�no

(rec. FORE)�no

(rec. FORE)�yes

(PCI, SBus)�yes

(PCI)�no

(rec. Adaptec)��25M Ports,

(min/max)�12 / 24 ��8 / 20 5�6 / 24 ��12 ��12 7��155M Ports,

(min/max)�0 / 6 9�2�4 / 16 ��2 7�2 7��Switching Capacity (Mbps)�640 ��1000�2500�470�470��Price (US$)�ca. 7’000�ca. 10’000�from 25’000�ca. 8’000�ca. 8’000��

Table 2-3: Summary of Evaluation on Workgroup ATM Switches



Corresponding to the items mentioned in Table 2-3 the following criteria have been considered:

Does the switch company also offer ATM NICs? (To minimize the number of different companies to talk with: 1 is ideal, 2 is ok, 3 is becoming complicated.)

If yes, do these NICs support IP over ATM? (IP over ATM is requested in order to reuse existing software, performance issues etc.)

If no, which company’s NICs do they “recommend”? (Compatibility tests say if there are problems to be expected.)

Does the “recommended” company support IP over ATM on their NICs?

Does the switch support signalling conforming to UNI 3.1? (ASCOM’s optical access nodes only support UNI 3.1.)

If no, when is it available/released? (Maybe there is a beta release available already now.)

What is the maximum number of 155Mbps ports on the switch? (At least 3 to 4 155Mbps ports are needed at Sidgwick: 2 servers, 1 to access optical ring and 1 to access workstation at West Road.)

What is the switching capacity? (The switching capacity can also be a limiting factor during periods of high traffic.)

What is the price? (Price per switch or per expansion module.)



The ATM Ltd. VIRATA VM1000 Workgroup ATM switch turned out to be the preferred choice of WP3. Unfortunately, ATML does not offer ATM155 NICs which we need for the servers at Cambridge - a Sun/Solaris2.5 and a PC/WindowsNT3.51. Moreover, the workstation at West Road (PC/Windows95) will be connected through 155Mbps. Therefore, we had a look at the NICs showed in table 2-2; the results of this evaluation is represented in table 2-4.



Item�Adaptec�Efficient�FORE��ATM25 NIC�yes�yes�yes��ATM155 NIC�yes (UTP-5, MMF)�yes (UTP-5, MMF)�yes (UTP-5, MMF)��PCI, Windows 95�yes�yes (only ATM25)�yes��PCI, Windows NT 3.51�yes�yes�yes��SBus, Solaris 2.5�yes�yes�yes��UNI 3.0�yes�yes�yes��UNI 3.1�yes�yes�no��RFC1577�yes, PCI and SBus�only for SBus�only for SBus��

Table 2-4: Summary of Evaluation on ATM Network Interface Cards



The following criteria have been considered:

Does the same company offer both 25M and 155M NICs? (Again, to minimize the number of companies to talk with.)

Do the NICs support the requested bus system with the corresponding OS? (See table 2-4.)

Do the NICs support UNI 3.1? (This question is more related to ATM155 NICs, and again, very important for the ones that could be directly connected to ASCOM’s optical access nodes, which support UNI 3.1 only.)

Do the NICs support IP over ATM, at least RFC1577? (This does not seem to be a problem for ATM155 NICs - but it is not obvious for ATM25 NICs, which are more LANE oriented.)



WP3 decided to go for ATM Network Interface Cards from Adaptec.



Just before a final decision we called ATM Ltd. in Cambridge to ask a few questions. They answered:

UNI 3.1 is not released yet. It will be released soon - i.e. 3Q96.

UNI is implemented for both user and network side.

The VIRATA switch supports at least 2 signalling VCs per port simultaneously.

They have made compatibility tests with Adaptec NICs and encountered only minor problems.

Drivers for Windows NT are available.

Swiss Telecom PTT has ordered VIRATA switches.



Decision of Joint WP3/WP4 Meeting in Madrid

WP3 presented the outcome of the evaluation based on tables 2-3 and 2-4. Table 2-5 shows the products on which WP3 and WP4 jointly agreed.



Workgroup ATM Switch�ATM Ltd. VIRATA Switch VM1000��ATM25 NIC (PCI)�ATM Ltd. VIRATA Link VL2000 (UTP-3)��ATM155 NIC (PCI)�Adaptec ANA-5930 (UTP-5) or

Adaptec ANA-5940 (MMF)��ATM155 NIC (SBus)�Adaptec ANA-5230 (UTP-5) or

Adaptec ANA-5240 (MMF)��

Table 2-5: Decision of Joint WP3/WP4 Meeting



ATML VIRATA Switch (Workgroup ATM Switch)

Overview

Figure 3-1 shows the front view of a workgroup ATM switch as used in LEVERAGE. The basic configuration comes with ATM25 ports in the slots A, B, and C. The slots D, E and F are reserved for expansion modules, such as for 4 ATM25, 2 ATM155 or 1 Ethernet port(s).



The serial port is used to access the configuration software of the switch and the modules with a terminal emulator. The Ethernet expansion module can handle IP router and ATMARP server functionalities.



The actual software release (version 2.00) already supports UNI 3.1; each interface can be individually configured to use either UNI 3.0 or UNI 3.1. This is very important since the Ascom Access Nodes only support UNI 3.1 and the VIRATA Link - at least for the time being - only UNI 3.0 (see also section 4.1).



The VIRATA switch supports a SNMP based network management.



�

Figure 3-1 : ATML VIRATA Switch



Interfaces

The basic configuration of the ATML VIRATA Switch offers twelve 25.6Mbps ports (conforming to the ATM25 specification, RJ-45 connectors, UTP-3 cabling). An expansion module (plugged in Slot D) will be used to provide two 155.52Mbps ports (conforming to SONET OC-3 specification, SC connectors, MMF cabling).



The VIRATA switch at Sidgwick will have an additional module in slot E providing an Ethernet port (10BaseT, RJ-45 connector, UTP-3 or UTP-5 cabling).



ATML VIRATA Link (ATM25 NIC)

Overview

The VIRATA Link network interface card plugs directly into the PCI bus of a PC and uses ordinary UTP-3 cabling to connect to a workgroup ATM switch. In order to reuse software, especially video retrieval software developed in the HIPERNET project, it was important that the NIC supports IP over ATM; the VIRATA Link allows to use IP over ATM conforming to both RFC1483 and RFC1577.



The actual software release - i.e. version 2.00 - does not yet support UNI 3.1. ATML says that the next major release (version 3.00), which is due by end of October 1996, shall support UNI 3.1 and also additional drivers such as for the Windows NT operating system.

Interface

The VIRATA Link provides one interface conforming to the ATM Forum ATM25 specification (25.6Mbps). The connector is a RJ-45 and the cabling to be used is UTP-3.

ADAPTEC ANA-5240 and ANA-5940 (ATM155 NICs)

Overview

ADAPTEC’s NICs offer full-duplex 155Mbps connection to ATM networks for Sun (ANA-5240) or PC workstations (ANA-5940). They support signalling conforming to UNI 3.1 as well as IP over ATM (RFC1577).

Interfaces

The ADAPTEC NICs both offer an SONET OC-3 interface (155.52Mbps) with a SC connector.





�Annex

RFI NIC - ADAPTEC
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�RFI NIC - ATML VIRATA Link
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�RFI NIC - FVC (probably FORE)
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�RFI Switch - ATML VIRATA Switch
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�RFI Switch - FVC MULTIMEDIA Switch
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�RFI Switch - WHITETREE WS3000
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� ATM Ltd. and First Virtual Corporation do not offer ATM155 NICs (recommend FORE’s).

� Bay Networks’ MULTIMEDIA product line is an OEM of FVC’s.

� Madge Networks’ Collage 280 switch is an OEM of Whitetree’s WS3000.

� Whitetree offers neither ATM25 nor ATM155 NICs (recommends Adaptec’s.).

� The number of 25Mbps ports is increased by adding interface modules having 4 ports each.

� The number of 25Mbps ports is increased by adding interface modules having 6 ports each.

� The number of 25Mbps/155Mbps ports is increased by stacking up to 12 units connected with a Stacking Bus Module; note that the Stacking Bus Module uses one of the two 155Mbps ports of a unit!

� The number of 155Mbps ports is increased by adding interface modules having 4 ports each.

� Considering the switching capacity, congestion cannot be avoided during periods of high traffic load (bursts, simultaneous server access, etc.) when using 155Mbps ports.
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