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SNA Perspective

(continued from page 1)

The 3270 controller has come a long way from -
simply supporting “dumb” terminals, as shown in
Figure 6. Most users know that, in addition to con-
necting 3270 terminals and printers, IBM and other
vendors offer support on their 3270 controllers for
PCs and ASCII terminals and hosts, and connection
to token ring and X.25 as well as SDLC. . -
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But many users are unaware that their controllers
can be upgraded to access multiple SNA hosts,
Digital Equipment Corporation (DEC) systems"
through local area transport (LAT) protocols, TCP/IP
systems through telnet and n3270, and AS/400 sys-

~ tems through 5250 emulation. Controllers can also

- be enhanced to connect to APPN, Ethemet, and
ISDN networks and the ESCON channel. Even .

~older controllers that do not support LAN adapters
can access LANs through SDLC converters.

These networking features are provided on 3270
-controllers in addition to enhanced functionality
such as local format storage, dynamic definition of
dependent LUs, multiple logical terminals, split -
screen, and network management features.

This article focuses on 3270 controller networking
. support in six areas:
« Token ring
« PC support
« TCP/IP
- Ethemet
« SDLC passthrough and conversion .
- APPN’ o

Token Ring'

3270 Token Ring Support

@cdnfrgl[er 3745

~--aoo-_H#
A
AN
AR
.

oy
).
’

For many years, IBM and other vendors
have offered token ring support in both
gateway and downstream configurations
(see Figure 7).

Gateway support allows physical unit

(PU) 2 traffic to flow through the 3174.

Without gateway supportt, PU 2 traffic can-
- not go through another PU 2 on the way to

32‘}0 3271]1\. a = Sﬁhc I': ;50'- Pc':a‘.%m its boundary function (PU 4 or 5). Most
controller]  |contpoller biss? conveyter 3970 server ; ST
: 4 T i . ?270 controllers in gateway mode are lim
. é h G{ \. HH : ited to the gateway function—they usually
HE 3274 cannot support directly-attached terminals
T and PCs to access hosts back across the
3172 PC LAN. (3174 peer communications allows
this for PCs.) A gateway can be defined to
support up to 250 downstream nodes.
Figure 7
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The downstream PU (DSPU) support allows the
device to access a number of hosts through the LAN
intemet. The actual number of hosts varies by ven-
dor; the 3174 allows support to up to eight hosts.

across the LAN. These nodes must be preconfig- . -

ured in the gateway’s definition as downstream -
nodes.

PCs on 3270 Controllers

Although many consider the 3270 to be primarily a
terminal controller, about half of the displays on
3270 controllers today are PCs. This impacts the .
features being added to controllers. For example,
the 3270 protocol has been enhanced to support file
~transfer, APPC support, and other intelligent work-
station capabilities. One of the PC-related features
offered by IBM is called peer communications. -

. Figure 8 illustrates the peer communications feature
~available on the IBM 3174. Peer commumcatxons
provides three capabilities: - ’

« A “virtual LAN” for coax-attached PCs
+ A bridge from the virtual LAN to a token nng
- Host access for PCs with TCP/IP

- Peer communications requires configuration '
support C and is offered as a no-charge option. Peer
communications can be used outside a LAN envi-
ronment, but still requires the token ring adapter.
Further, peer communications does not provide a

"~ LAN network operating system; the coax-attached

PCs would need to have whatever client software is

required to access a LAN server.

TCP/IP

TCP/IP support is emerging for 3270 cont.rollers as
vendors seek to broaden their range of support
beyond the capabilitics of competing PC LAN gate-
ways. 3270 controllers have long offered basic
ASCII terminal and host support through asynchro-.
nous communication adapters. Further, most allow
3270 terminals to access ASCII hosts and provide
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3270 terminal emulation for attached ASCII termi-

nals. But this ASCII support is limited to character

 and line mode communication.

Using 3 174 peevr communications, all TCP/IP capa-

bilities from the PC TCP/IP software (whether
based on DOS or OS/2) can:pass through the 3174
to TCP/IP hosts across the LAN, as shown in Figure
9 on page 16. However, the TCP/IP support can <
flow only over the token ring adapter. TCP/IP traf-
fic cannot pass upstream through the 3174’s host
channel, remote SDLC, or X.25 connection to a host
with TCP/IP software. Further, since the IBM 3745

- token ring adapter only supports SNA traffic, the

user cannot access TCP/IP on mainframes through a |
3745 on a token ring.

Peer communications does not support tennin'als. A

~completely separate 3174 feature called TCP/IP tel-

net support is available as a request for price quota-
tion (RPQ) feature, which provides telnet support
for both 3270 and ASCII terminals. This support.

. can also be accessed by a PC acting as a terminal.

Through the token ring connection, these temnnals '
can access TCP/IP hosts on the ring or across a

bridge/router network. IBM made a statement of"

IBM 3174 Peer Communications

3174 with Peer Communications
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direction in September that it would add tn3270 sup-

port to this feature, allowing access to 3270 applica-
tions as a 3270 terminal across a TCP/IP network.

Ethernet

Vendors such as IDEA Courier and McDATA have
Ethemet adapters for their controllers. However,
they do not offer TCP/IP support yet. Instead, they
chose to first support access to DEC hosts though =
the LAT protocol (see Figure 10). SNA Perspective

expects that TCP/IP support is probably in their plans.

IBM made a statement of direction in September
1992 to provide an Ethemet adapter for the 3174.

" IBM 3174 TCP/IP Support
‘TCP/IP Access for PCs with Peer Communications

Topip | [S/90 | [S7390 | [S/3%0 | [Tepip
Host | |-[icenp] | | [icemp] || [icemd) || Host |

(3745] l'3172-|-|.37'45! -

3174
S/390
[TCPiP] Peer
Communications
1//////:/// X LR )
[ceae) o TCPIP)| PASO)
v terminal

OS/2 PC DOS PC PC N

TCP/IP Access for Terminals with TCP/IP Telnet RPQ

Any TCP/IP host S/390
accessible through app
LAN internet

TCP/IP
3174 Host

TCP/IP Telnet RPQ
(telnet today, tn3270 SOD)

’ PC
ED @ [

SNA Perspective expected this move in response to
the popularity of Ethemet support by other vendors
and because of the popularity of TCP/IP for the ,
3174. We expect the 3174 Ethemet adapter to ship
by the end of 1993.. IBM indicates that it will pro-
vide most of the support that the token ring adapter

* offers foday. As with the other vendors” LAN sup-

port, the 3174 will support one LAN adapter; it will
be able to attach to either token ring or Ethemnet. -
Some provision will probably need to be made for
Simple Network Management Protocol (SNMP)
network management support.

SDLC Passthrough

and Convers:on

Older 3270 controllers such as the IBM 3274 do not -
have provision for direct LAN attachment. In the

- past few years, LAN support for these controllers

has been provided by companies such as Netlink of
Raleigh, North Carolina, Sync Research of Irving,

. Texas, and Ring Access of San Mateo, Califoria.

These companies’ products allow existing 3270
controllers ot other PU 2 devices to connect via
SDLC and have their traffic sent across a LAN
through reliable logical link control (LLC2).

The process is called SDLC passthrough if the
SDLC traffic passes through to the other side of the
link, as shown in Figure 11. It is termed SDLC con-
version if the SDLC traffic is converted into LLC2
and presented to the 3745 on the LAN.

McDATA LinkMaster 7100

S/390 S/390 s/370 | | /370

. ,
DEC VAX @\ 7100 pé-,,anua‘ 18M

3174

channels

1 %

18M
} 7100 3174
= TCP/AP not supported Peer communications and
TCP/P Telnet RPQ can run () o
in the same controller.
Figure 9 Figure 10
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In addition to SDLC, Sync Research offers a prod-
uct for QLLC-LLC2 conversion for access from
X.25 networks. All these products can allow users
to collapse multiple SDLC and LAN networks to a
single network. Several issues still remain with

- these new products regarding performance impacts
on both the SNA traffic and internetwork overhead.

Cisco Systems of Menlo Park, California, recently
added SDLC conversion into a router. IBM offers a
feature called data link switching on its 6611 multi-
protocol router which supports SNA traffic over a
router network through a process similar to SDLC

conversion. These topics are further discussed in.. .

two recent SNA Perspective articles: “Data Link
Switching on the IBM 6611” in August and

- “Optimizing SNA Traffic over Intemetworks” in
September. IBM encourages users to replace 3274s
with 3174s because, even though SDLC passthrough .
or conversion allows these controllers access -

- through the LAN, it does not allow them to upgrade

their controller with any additional features. . .

3174 to send both PU 2 and node type 2.1 traffic
over the same parallel channel or SDLC link.

As discussed in the November 1992 SNA
Perspective article, “Old Apps, New Nets:
Supporting Dependent LUs across APPN,”

VTAM 4.1 provides APPN support for all existing

3270 controllers and other PU 2 devices. As long as

they remain logically adjacent to the VTAM host.or
3745 communication controller—that is, adjacent to
its boundary function in all ways that are supported
today with subarea SNA—VTAM 4.1 can deliver
their dependent LU traffic to applications across

APPN without any changes or upgrades and without

APPN on the controller or other PU 2 device. (Even

if the 3174 has APPN installed, it is ignored for
- dependent LU traffic with VTAM 4.1.) -~ ‘

‘In March 1992, IBM made a statement of direction

that a future release of VTAM and of 3174 configu-
ration support will contain a new capability, shown
in Figure 12, called dependent LU server (dLS) and

_requester (dLR), respectively. The “Old Apps, New

- Nets™ article also addresses dLS/R in depth.

APPN

1IBM offers APPN network node support on the 3174
as a no-charge option with configuration supp_brt"C. ‘
Upgrading the 3174 licensed internal code from
configuration support B to C is $129 and APPN
requires peer communications, another no-charge
option. However, configuration support C also
requires a second disk drive ($823), an additional

2 MB of memory (for a total of 4 MB) ($4,370), and
a token ring adapter ($4,045). This makes adding
APPN more expensive than it appears at first
glance. A function called a hybrid link allows a

The difference between the VTAM 4.1 support énd, v
dLS/R support is that, with dLS/R, there is no '
requirement that the 3270 controller remain logical-

ly adjacent to its boundary function. The dLR code

on the 3174 APPN network riode will act as a’
boundary function for its dependent LU. The SSCP
control sessions will be encapsulated in an APPC

~ session between the dLR and the dLS, but the LU-
- LU session data will run natively across APPN.

Several other 3270 controller vendors are consider-

-ing APPN but have not made any product announce-

ments. Since VTAM 4.1 can support existing con-
trollers without APPN in them, SNA Perspective
expects the other con-

SDLC Passthrough

SDLC Conversion

SDLC Passthrough and Conversion

3270 |SDLC| . spLc @ .
controller | ¢ passthrough | .

troller and gateway
vendors may hold
o back on solidifying
SDLC |, | 4745 their APPN plans
passthrough | - -~ until IBM plans for
licensing APPN and,
perhaps, dLR become

3270 |SDLC| spLC .
controller conversion LAN

3745 clear.

(continued on page 20)

Figure 11
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Architect’s Corner

Out of Synch
by Dr. John R. Pickens

Conventional wisdom says that SNA cannot run
‘over asynchronous links. Too slow. Too much
overhead. Too unreliable. Synchronous modems
and synchronous framing procedures are required—
’ SDLC.

Yet IBM has recently proposed an architecture for ‘
'asynchronous SNA—SNA-A—and is now support-
ing it in four products, NS/DOS PC/Support

~ (DOS), 0S/2, and AS/400. '

Why? What benefits can asynchronous SNA possi-

~ bly offer? What has changed in the desktop/modem

environment to enable it?

~ Also, is this just a flash in the pan? Or a significant
architecture whose evolution should be watched
closely? What about standards?

Note: the analysis that follows is based upon a docu-
ment circulated at the APPN developers conference
in August, 1992—“SNA-A: A Technical Descrip-
tion,” dated August 5, 1992, by James J. Martin.

Reevaluating the Requirement

Certainly the traditional solution for isolated (single
remote node) end systems has been to install a
2400/4800/9600-baud modem and run synchronous
SDLC over the dial-up (or leased) line. The typical
end point for the connection would be another syn-
chronous modem front-ending.a 3745-class device.

Isn’t this traditional solution still adequate today?
No.

18

This can be better understood by digging deeper
into the characteristics of today’s envircament—
particularly the desktop, modem, new medla and

laptop

First, the desktop itself. Almost every desktop sys-
tem installed today has at least one asynchronous
port (COM1) and most have two (such as a port for
the mouse). The technology for such ports supports
9600-baud asynchronous hands down. Recent
extensions are beginning to be shipped by vendors
that enable 38.4-Kbps and 64-Kbps speeds also.

" Next, the modem technology. A few years back

2400 baud seemed fast for asynchronous standafds.' |
But today 9600 baud is becoming commonplace;

19.2 Kbps is also common, and 38.4 Kbps is a short

step away from becoming the de facto standard.

Next, new media technologies. Much ado is being
made about wireless technologies (RF, infrared).

" Two interfaces are being offered, LAN and WAN.

The LAN interfaces are based on variants of IEEE
802 standards (802.11, for example). The WAN -
interfaces are based upon the abstraction of the
COM port——-asynchronous agam

Finally, the laptop. Laptops are proliferating.
Laptops also have COM ports. The dominant.
modem for laptops is asynchronous. S’ynchrono-us '
links require extra hardware and synchronous - -
modems (which are more expensive because there
aren’t as many of them). :

So, synchronous may have been the conventional way - '
to support SNA, but asynchronous has become very
appealing for two reasons—ubiquity and port cost.

The Asynchronous Requirement
If asynchronous is so pervasive, why not just do it?
Whal are the technical challenges and requirements?

1. Reliable link—SNA requires a reliable
connection-oricnted service in the data link layer.

2. Efficient byte encoding—Since asynchronous
communication uses less efficient framing
(10 bits per byte), the requirement for efficiency
is amplified.
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3. Byte transparency—It must be able to operate in
environments with 8-bit framing, XON/XOFF,
control characters, and 7-bit frammg (efficiently,
I might note). .

4. Negotiable—It must_be' able to negotiate and

dynamically discover framing properties of com-

municating partners.

5. Layer transparency—The upper layers must see
the asynchronous link in the same way as SDLC.

6. Standard—It must be a standard.

SNA-A Architecture

SNA-A, also called SDLC over asynchronous, is an

extension to the data link layer. The method used is
reminiscent of the IEEE 802 approach (minus SAP

addressing) in which the data link layer is subdivided =~

into two sublayers, the upper sublayer defining the
SDLC elements of procedure, the lower sublayer
defining the physical media interface (it this case
asynchronous).

The lower sublayer handles such issues as trans-

parency framing, negotiation at link initialization

- time, and checksum calculation. Some of the. inter-
esting propemes of SNA-A include: -

- The use of null—XID pollmg to negotnate com- .

mon characteristics according to strict rules of
precedence

- An 8-bit transparency scheme (e.g., public data
networks) that efficiently packs seven characters
into an eight-character stream (the last character
contains the most significant bits of the previous
seven)

« A character transparency scheme which (like -

BSC) uses a control cscape octet to assure that -

information can be transmitted even if it con-
{licts with other control information

SNA-A is based on ISO 3309 (asynchronous
HDLC), although its 8-bit transparency scheme is

incompatible (the SO standard changed after SNA-A -

was published) and extensions have been defined by
IBM in order to support SNA link negotiation.

December, 1992

Open Issues and Evolution

How well does SNA-A meet the requirements?
Pretty well, in my opinion. The architecture is trans- -
parent to upper layers, is flexible with respect to
transparent framing requirements, and supports link
negotiation. But there are a few open issues about
the architecture and product support. '

1. Standards alignment—As much as possible,
SNA-A should be revised toward greater align-
ment with ISO 3309. Also, the link-initialization
extensions should be generalized and submitted
to OSL.

2. Specification ambiguity—During link negotia-

tion there are many possible combinations
between communicating systems—8-bit, 7-bit,
- ISO 3309 mode, framing and character trans-

- parency. Detail should be added to the current -

- specification to-cover all cases:.. ThlS w111
: 1mprove interoperability..

3. Reliable lmks——Some modems already contain’a

_reliable link sublayer—Mlcrocomputer Network -

* Protocol (MNP). In such cases, the SNA-A .

architecture works but is mefﬁcnent Checksums »
are not required, for example and SDLC retrans- *~
‘mission logic is not required. A variant of SNA-A

that supports MNP modems would be uscful. -

4. Product support-—The current product support

- matrix is too limited. SNA-A support is needed
in the 3745 and AIX. SNA-A implementations -
are required for 3270 emulators. Fmally areal
‘opportunity exists 10 add SNA-A to SDLC con-
versnon products (SNA -Ato LAN)

SNA-A offers a chance lo extend SNA services.by .

an order of magnitude to asynchronous-based end

- systems—Ilaptops, palm tops, remote systems. =
-'Other vendors have supported asynchronous links

for SNA-using gateways and customized host soft-
ware. SNA-A can become the (de facto) standard
way. If IBM expands its product support matrix,
and if other system vendors incorporate SNA-A into

- their products, and if mlcmclworkm;, vendors pro-
~vide SNA-A support in their products, conventional

wisdom regarding the synchronous-only link

“requirement will be debunked for good. m
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Other 3270 Support

ESCON Channel
Support for the enterprise systems connection
(ESCON) channel attachment was announced for
‘the 3174 when ESCON was unveiled in September
© 1990. McDATA is the only other controller vendor
offering ESCON. The McDATA 7100 can support
'up to two channel connections from the 7100, either
ESCON or parallel channel. In additionto
increased speed, the ESCON channel supports
attachment to multiple hosts through an ESCON
~ director and allows attachment up to 43 kilometers
away from the host. .

Multiple Host Support :

With the addition of the concurrent communication
adapter, each 3174 can have up to three host inter-
faces; only one can be through a channel interface.

" Across X.25, a 3174 controller could access up to -
sixteen SNA hosts. From a downstream configura--
tion with one LAN interface, a 3174 can connect to -
up to eight hosts across the LAN. '

Dependent LU Server (dLS) and
Requester (dLR) with Future VTAM
' S/390

3174 S/390
=== [9LR] VTAM 4.1
TAM L a
PS/2 i) APPN
APPN L_|| node end node ] App 1 !
end node b
----LU 6.2 traffic T e = SSCP-PU and

SSCP-LU sessions

"""" Dependent LU traffic
(encapsulated in LU 6.2)

Figure 12

DDDLU
VTAM 3.4 includes support for dynamic definition
of dependent LUs (DDDLU). With this support on

“the host, a 3270 controller or any PU 2 device can

register its LUs at any time. Upon powering on and
at any time a new LU device attaches to the con-
troller, its vital product data can be sent to the host
through a network management control vector
(NMVT). With DDDLU, the LUs do not have to be
statically defined in the host.

ISDN and Frame Relay

IBM offers an Integrated Systems Digital Network
(ISDN) adapter for its 3174. Frame relay support
has not been announced for any vendor’s 3270 con-
troller yet. But since frame relay is so important to
IBM’s networking strategy, SNA Perspective -
believes IBM might add this to the 3174. The 3174
can access frame relay today across a LAN through

a frame relay gateway/router such as the 6611 or the
RouteXpander/2 : :

Conclusions

Although shipments are dropping as the product line
ages and competitive alternatives increase, keeping
and enhancing 3270 controllers still makes sense in
many environments. Companies should examine
carefully the full cost of removing an existing
installation, rewiring a building, and retraining MIS
staff and end users. Users should be wary of solu-
tions that require them to discard the old to embrace
the new.

Although the 3174 was introduced in 1986, SNA

* Perspective does not expect a follow-on box that

provides its functions in a similar way. Instead,
within the next two years, we expect a new and very
different platform that will provide some backward
compdublluy |
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