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clients. It is becoming known as APPC/EE. IBM
0S/2 2.0 does not have an Extended Edition with
modules such as Communication Manager and
Database Manager bundled in. Instead, these
modules are available separately as Extended
Services (ES), and APPC support will be provided
by the Communication Manager ES. The level of
APPC support will be equivalent to that provided by
Network Services/2 including the CPI-C interface.
Novell is one of the few exceptions, developing
support that is APPC/PC compatible.

File Transfer

The host file transfer utility IND$FILE and the send
and receive components of the 3270 emulation allow
files to be transferred between the host and the
client’s local disk. This and the High-Level
Language Application Programming Interface
(HLLAPI) feature are available irrespective of
whether the PC is attached to a 3174 or attached to
an SNA gateway.

HLLAPI

HLLAPI and EHLLAPI applications interface to the
LU via HLLAPI, bypassing the regular 3270 screen.
HLLAPI provides a customizable graphical interface
to the user. Another benefit of using HLLAPI
applications is that they can be easily modified to
manage changes in contrast to the considerable
effort of modifying the host application.

Asynchronous Dial-In Support

A few vendors (Attachmate, Novell) provide
asynchronous dial-in support for remote non-
LAN-attached 3270 clients, either on the gateway
itself or via a LAN-attached communications server.
The advantage asynchronous dial-in to a gateway
has over synchronous (SDLC) dial-in direct to the
SNA network is that, in most cases, a gateway site is
closer to the remote client than a site with a
communication controller (37x5). The telephone
toll charges are therefore less. Also, providing dial-
in ports on a communication controller is much more
expensive than providing ports for access to a
gateway.
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3174 Capabilities Not Yet In
SNA Gateways

The following capabilities are not all equally
desirable. However, most of them will probably be
available on various SNA gateways in the next year
or so.

« DSPU support via LAN or ISDN connection

« Printer authorization matrix (PAM)

» Between brackets printer sharing

« Intelligent printer data stream (IPDS) support

« Local format storage

< NetView support

» Response-time monitor

« APPN
DSPU support via LAN or ISDN connection

Some gateways, including IBM’s, treat their client
workstations as downstream physical units (DSPUs).

Most do not. Full DSPU support would likely
- permit the use of downstream SNA gateways.

Printer authorization matrix

On a 3174, the PAM is used to associate display
terminals with the printers or printer classes on
which they are permitted to perform local-copy
printing. Selection of a printer class allows display
users to print on the first available printer that
satisfies their needs. IBM documentation offers the
simple example of “‘any printer with yellow paper.”

A PAM may be specified at 3174 customization time
or may be downloaded from the host. In addition to
printer [class]/display relationships, it includes
specification of printer type—i.e., host only, shared,
and local only.

When an SNA gateway is coaxially attached to a
3174, its client workstations may direct local-copy
printing to 3174-attached printers under the control
of the PAM. For other than a coaxial attachment or,
in any case, for LAN or workstation-attached
printers, the absence of PAM support might cause
problems for some installations. Most gateways do,
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of course, provide for local-copy printing, but SNA
Perspective has not identified any that are PAM-
compatible.

Between Brackets Printer Sharing

Only a few gateways already provide between
brackets printer sharing. On a 3174, this capability
applies to printers that are defined as shared. Host
printer data streams are batched as work units, each
of which corresponds, for example, to a user-
requested report. Each work unit is defined as a
bracket and is delineated by beginning and ending
bracket indicators. Local-copy printing is permitted
between brackets.

Although today’s low-cost printers have eliminated
most of the economic arguments for host/local
printer sharing, it continues to be a requirement in
some installations.

Intelligent Printer Data Stream Support
Graphics and font selection, sizing, orientation, and
positioning are commonplace on printers, especially
laser printers, used in conjunction with word
processing, desktop publishing, and graphics
applications on personal computers. IPDS offers the
same capability for host-originated data streams. It
is a safe bet that the leading vendors of SNA
gateways and client workstations will offer this
capability within the next year.

Local Format Storage

Actual 3174s provide this only for control unit
terminals (CUTs). This is, however, a local
restriction and is transparent to CICS, which is the
host application subsystem with which local format
storage is most commonly used. With the actual
3174, formats must be downloaded after the
controller is IMLed (initial microprogram loaded).
However, a gateway could be designed to save the
formats to disk for subsequent reloading.

NetView Support

The 3174 can be configured as a NetView Entry
Point, supporting the monitoring of events and
alerts, the tracking of asset information (including
Vital Product Data and Extended Vital Product
Data), and the downloading of microcode (central
site change management). The number of SNA
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gateway vendors offering NetView Entry Point
support is increasing and includes CSI, DCA (0S/2
products only), Novell, and Rabbit Software.

Response-Time Monitor

This tool, which requires code in both the gateway
and the client workstations, is important to SNA
network administrators. It is the means by which
they identify degraded performance and thus plan
upgrade and configuration strategies. Most vendors
are expected to offer this as a component of their
NetView support.

APPN

In March 1991, IBM added both advanced peer-to-
peer networking (APPN) end node and network
node functionality to the 3174. This allows the 3174 -
to be a full APPN routing node, providing support
for peer topologies and support for client/server
applications. In January, though, IBM announced
that it will license APPN network node, so gateways
in the future may include this capability.

The Future of the 3174
and Gateways

When there is a requirement for nonprogrammable

‘terminals, it is hard to beat the 3174 and its direct

competitors. Moreover, there is still nothing like a
channel-attached controller for sheer performance.

There is no doubt that market for nonprogrammable
terminals is quickly shrinking. With it goes the need
for the initial primary function of establishment
controllers, even though they can also provide
gateway functions for LAN-attached PCs. IBM has
addressed the need for a low cost, limited
connectivity, remote token ring LAN gateway with
the 3174 model 90R TokenWay controller. But as a
hardware architecture, it cannot compete well with
the flexibility, openness, and rapid development of
software gateways. The addition of the important
remaining 3174 capabilities to these gateways is
only a matter of time. Faster LANs coupled with
faster server and workstation hardware should soon
eliminate the performance advantage of the
specialized controller.
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SNA Perspective speculates that, although IBM will
continue to enhance the 3174, there will be no direct
follow-on product to it. IBM will undoubtedly
continue to market the 3174 for many years while
there is still demand.

Some of the unique 3174 functionality, such as coax
terminal support, may be added into a future
RS/6000-based product in a communications family
started by the new 6611 multiprotocol router. IBM
may also add coax terminal support capabilities to
the 3172 to replace channel-attached 3174s. This
would certainly provide sufficient coax support for
the operator terminals in the computer room. The
3172 already provides the token ring LAN
connectivity available with the 3174. However, the
addition of coax support seems less likely to us,
since IBM seems to prefer the 3172 to operate as
only a LAN-level interconnect.

It would be a considerable effort for IBM to port
some or all of the 3174 microcode from its
proprietary processor to either the Intel
microprocessor of the 3172 or the RISC processor of
the RS/6000. However, this may prove more
effective in the long run than continually coding new
advances for both IBM’s 3174 and gateway
products. If 3174 microcode were ported to the
3172, then it would be a short stretch for any PC or
communication server with an Intel microprocessor
with the appropriate coax or asynchronous cards to
then function like a 3174. That might be worth the
effort. However, since the 3174 is a reliable
technology and can serve users well into this decade,
it is unclear when IBM will decide that an altemate
solution is necessary.

What does the future hold for the SNA gateway?
Besides filling in the remaining pieces of missing
3174 functionality described above, we can look
forward to many new features and enhancements.
SNA Perspective expects to see increased
manageability by industry-standard network
managers, APPN end node—and perhaps even
licensed network node—support, and more support
of native Ethemet SNA host connections. And we
expect, in the not-too-distant future, 3270 over LU
6.2 on gateways. W
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More PCs than 3270 Terminals
Attached to Controllers

Shipments

During 1990, for the first time, more personal compu-
ters became attached to 3270 controller ports than
3270 terminals, according to Dataquest, a San Jose,
California market research firm (see Table below).
The table is based on shipment numbers in the
United States, which totalled about 1.3 million.

Devices Attached to 3174-type Controllers
1990 Shipments — United States

Displays and Printers Type of Device Displays Only
36% PCs 45%
35% 3270 displays . 44%
4% LANSs 5%
5%  Other (workstation, midrange) 6%
1% Protocol converter (ASCH) 2%
20% Printers
100% 100%
1,300,000 Shipments in units 1,050,000

Note: Columns may not add to totals due to rounding.
Source: Dataquest

The percentage of PCs that appear to host
applications as 3270 devices is actually even higher
than these numbers indicate, for several reasons.
The LAN number in the table counts the number of
LANSs rather than the number of devices that access
the controller across those LANs. Further, these
numbers include only devices on controller ports; they
do not include devices which access applications
other than through controller ports, such as PCs
connected directly or LANs with SNA gateways
connecting through 3745 communication controllers
or 3172 LAN interconnect controllers.

This crossover between PCs and terminals happened
in the same year, 1990, in which U.S. shipments of
3270 terminals dropped by an unprecedented 30
percent. Dataquest's preliminary 1991 figures also
show a drop, though not as dramatic, in 3270 termina
shipments. :

Installed Base

Dataquest also expects that during 1992 PCs will also
outnumber 3270 terminals in the installed base of
devices attached to controllers. At the end of 1990,
just 50 percent of the installed base of eight million
3270-appearing devices on controllers were actually
3270 terminals from IBM or vendors of compatible
products. M
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IBM Announcements

Router and New
SNMP for RS/6000
Unveiled

On January 21, IBM made several strategic
announcements related to multiprotocol network
routing and distributed network management.

6611 Router

IBM’s long-awaited multiprotocol bridge-router, the
6611, is based, as expected, on the RS/6000
architecture. Its functionality is analyzed in this

- month’s Architect’s Corner. The four-slot model 140
base price is $9,995 while the seven-slot model 170
has a base price of $18,640. Both models are
scheduled to ship in June.

AIX NetView/6000

AIX NetView/6000 provides network management
for the new router as well as for TCP/IP devices with
SNMP agents. These are found extensively in
environments such as UNIX and LANs. It also
monitors all IP addressable devices.

Significant features include its OSF/Motif-based
graphical user interface, a dynamic network
discovery and mapping capability, and SNMP fault,
performance, and configuration management
features. AIX NetView/6000 replaces AIX Network
Manager/6000.

Used with AIX NetView Service Point, it provides
what IBM terms cooperative network management
with NetView. Traps from SNMP agents are filtered
and converted to SNA alerts by AIX NetView/6000
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and then sent to NetView via AIX NetView Service
Point. AIX NetView/6000 can accept commands
from NetView and respond back.

This cooperative management is consistent with
IBM’s System View strategy. As OSF’s DME
technology is delivered, AIX NetView/6000 will be
DME conformant.

IBM is working with other vendors so that their
products can be managed by AIX NetView/6000, by
supporting their SNMP MIBs. These MIBs will be
shipped to users with AIX NetView/6000.
Companies already participating in this Networking
Services Vendor Enablement Program include
Chipcom, Fibermux, Hewlett-Packard, Optical Data
Systems, Network Equipment Technologies,
Proteon, SynOptics Communications, Wellfleet,
Xylogics, and Xyplex.

Slated for June availability, the AIX NetView/6000
is composed of two parts. The SNMP Manager
license fee is $9,950 and the End User Interface
license fee is $4,950.

Licensing APPN Network Node

In its press release on the 6611 and AIX
NetView/6000, IBM included the following
sentence: “IBM intends to license APPN network
node support for use by other manufacturers.”
When asked, IBM stated that no further information
is currently available. This statement of intention
(not an official Statement of Direction) was meant to
express officially what IBM sources have been
openly discussing with users, consultants, and the
press for several months.

SNA Perspective believes that IBM has not
completed its project planning for developing a
source code product nor has the company completed
its pricing and marketing structure for it. Because of
the importance of APPN (see SNA Perspective
January 1992), we believe both this issues are
receiving attention at the highest levels within IBM’s
Networking Systems line of business. ®
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Baby Steps—SNA
and Multiprotocol
Routing |

by Dr.John R. Pickens

Dateline 21 January 1992

“IBM expands its network software
offerings by introducing the IBM
Multiprotocol Network Program (5648-
016), IBM’'s first multiprotocol,
multiport, bridge and router
software product supporting the new
IBM 6611...” 1IBM programming
announcement 292-017. '

“IBM intends to license Advanced:
Peer-to-Peer Networking (APPN)
network node support for use by
other manufacturers.” 1IBM press
release.

“[Network Equipment Technologies
(N.E.T.) and IBM announce] an
agreement to license IBM’s new Data
Link Switching technology to N.E.T.“
N.E.T. press release.

In last month’s Architect’s Corner, 1 outlined a four-
quadrant model for standards—proprietary/public-
domain development on one axis by open/closed
availability on the other axis. I ended the discussion
with the rhetorical question “In which quadrant will
SNA APPN routing emerge?” The wait was
surprisingly short. The answer—proprietary-open.
Even more interesting was the announcement of
another architecture—data link switching.

In this month’s column, I'll consider three questions
raised by this announcement: How complete is IBM’s
multiprotocol routing? What will be the impact of
open APPN routing? What is data link switching?
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IBM’s Multiprotocol Bridge/Router

Table 2 summarizes the protocol and feature content
of IBM’s initial router software release for the 6611
as described in the product announcement. For each
routable protocol, both the end system and
intermediate system connectivity options are shown.
Connectivity for each type of bridging paradigm
(source route bridging, transparent bridging, and
source route transparent) is also shown. The
mapping of SNA data link and NetBIOS/LLC2 to
TCP is also shown.

IBM Router Support Matrix

Serial SDLC
Serial-HDLC-Bridge
Frame Relay-SNA
DLS-Tunnel TCP

" Frame Relay-PPP

IP End System
IP Route

XNS ES
XNS Route

IPXES

IPX Route
DECNet ES
DECNet Route @

® O 00 00 & ctenet

00 00 0000000000 O Tokenrig

AppleTakES @
AppleTalk Route @

SNA EN
SNA Route

SR Bridge
T Bridge

SRT Bridge
SRTB Bridge

NetBIOS ES

O Not supported

@ Supported

DLS = Data Link Switching
EN = End Node T = Transparent

ES = End System SRT = Saource Route Transparent
PPP = Point-to-Point Protocol SRTB = 8290-type Bridge

Table 2

— Not applicable
SR = Source Route
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On the whole, the router feature content is a solid
first step. With routable support for IP, XNS, IPX,
DECnet, and AppleTalk, plus support for source
route bridging, the product makes a respectable entry
into this market. But significant holes exist—some
expected, some not.

» No SNA routing (tunnels but no routes). As
IBM has been discussing since last fall, the
company chose to enter the multiprotocol router
market with a product that does not route SNA.
Rather, IBM tunnels SDLC and LLC2—the two
primary data links for SNA—across TCP
sessions. At least a clear direction is given that
when SNA routing capability is offered, it will
be based upon APPN network node (not subarea
PU 4). I"d expect a new release of 6611
software which will include APPN network
node sometime before mid-1993. .

« Limited Etheret/802.3 support. No generalized
bridging for Ethemet end systems and no SNA
data link switching services for Ethemet end
systems. Given IBM’s push in recent years
toward accommodation of Ethernet (and other
IEEE 802 standards) within IBM networks, this is
surprising. ' - ’

¢ Weak SNMP MIB support. Two SNMP MIBs
were announced—MIB II and an IBM-
proprietary MIB. But MIBs exist for many other
functions—bridging, OSPF, DECnet, AppleTalk,
token ring interface, Ethemnet interface, point-to-
point protocool (PPP), etc. Implementation of
these MIBs is lacking.

+ Weak X.25 support. Only the IP routing

- Weak bridging function. Only token ring source
routing is supported. Other than Ethemnet-to-
Token-ring translation bridging a 1a 8209, no
support exists for Ethernet. No support for
transparent bridging (IEEE 802.1D) nor the
more recent source route transparent (SRT)
extensions. These limitations restrict the
applicability of the product’s bridging function
to existing token ring environments only. As a

- general mixed media bridge (IEEE 802 LAN,
FDDI, etc.), the announced bridge function is
sorely lacking.

Open APPN

A year ago, I predicted in this column that APPN
network node would remain closed. Unfortunately, I
made no caveat about the price of openness (i.e.,
license fee). Well, on this one, I have to eat my
words. APPN is open. ‘

(Editor's Note: We will be cooking up a banquet for our
architect, with the main course to be that issue of SNA
Perspective, sliced in strips and sautéed in a white wine sauce.)

I have a feeling that IBM will see significant interest '
in APPN network node licensing by communications
and router vendors. This is a big step.

Data Link Switching v

Data link switching is a tunneling architecture (see
Figure 7). SDLC, LLC2, and NetBIOS are currently
included. (Look for QLLC/X.25 in the future.) Data
link switching basically fulfills one function—to
enable transport of SDLC, LLC2, and NetBIOS/
LLC2 traffic across IP internets using IP routing.
Local termination of LLC2 and SDLC connections

is necessary in this scheme because of the increased

function is supported on X.25. latency seen in IP routing environments. Local
termination, which is not shown explicitly in the

Tepmp L IBM Data Link Switching | Tcpap
NetBIOS}.... " .{NetBIOS

LLc2 LLC2

SDLC SOLC

Figure 7
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figure, internally terminates the 802.2 layer and
locally acknowledges frames—handles the polling
for SDLC and the “keep alive” for LLC2.

This keeps the connection timers from expiring.
Note, however, that while data link switching can
convert SDLC on one end of the tunnel to LLC2 on
the other and vice versa, it can only connect
NetBIOS traffic on one end to NetBIOS on the other.
Further details are unavailable at present.

N.E.T.’s agreement to license data link switching
from IBM hints that data link switching, like APPN,
will be an open, proprietary architecture. I expect
IBM to open data link switching. If this does occur,
it will be in the context of other router vendors’
tunneling schemes, which are not only proprietary
but closed. It will be interesting to see whether, -
because of IBM’s data link switching, these other

vendors choose to open their schemes (“I'd rather
fight than switch”) or accept IBM’s scheme as a

de facto standard. The coming months will be interes-
ting from the perspective of multivendor politics.

Conclusion

IBM’s multiprotocol router, open APPN, and data
link switching services are now on the playing field.
Despite holes, weaknesses, and questions about
detail, these moves represent credible steps and will
ultimately benefit users, both by encouraging
multivendor interoperability and by further
justifying the needs and advantages of multiprotocol
routing. By opening APPN network node, IBM has
taken a big step toward eliminating the confusion
between APPN and subarea SNA routing. Baby
steps and big steps. W
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