
























SNA Perspective 

their own code. IBM also owns �t�h�~� development
it will develop the features and products it believes 
it.can sell to the most usc;rs and will tlien publish the 
specification for these new features. 

There are several levels of openness: published 
interfaces, so,urce. code licensing, published specifi
cations, free or nominal fee patent rights, published 
development plans, open industry development and 
participation, and open ownership. 

IBM has taken several significant steps toward 
openness in the last year. It has published several 
APPN-related interfaces and protocols.· .It published 
APPN �e�n�d�.�n�o�d�e�~� . .ItproposedMPTNto X/Open. It . 
has held an APPC/APPN Developer's Conference. 
It is licensing APPN network node to vendors. It 
has �d�e�~�i�d�e�d� to publish network node. 

.. . The compCUlY is struggling to decide the appropriate 
point tpstop. This is the hundred million dollar, 
decision. Can it iU$e l?ackits investment byown
ing a;larger percentage of a smaller pie or can it 
makeit-by.opening further, thus possibly creating a 
larger pie of which it might have smaller piece? 

Conclusions 

Technical Issues 
On the surface, the APPI concept seems to promise 
the best of both worlds-allowing a smooth migra
tion from SNA to APPNinsidethe end systei:ns and 

. access to TCP/IP at the network �t�h�r�e�s�h�o�l�d�~� However, 
.. its current �d�~�s�i�g�n� has significant liluitations. There 

are several other ways to �i�n�t�e�g�r�a�~�e� APPN and 
TCP/IP. 

There is not yet enough finn irifori11ation to make a . 
detailed technical analysis ofthe. strengths and 
weaknesses of APPL We believe, in fact, that the 
actual APPI specification will probably differ signif
icantly from its original concept, hopefully address
ing some of these concerns .. 
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Industry Issues 
SNA Perspective considers the movement for APPI 
to be primarily a voice of protest. We believe that 
several members have joined the APPl Forum not 
so much in appreciation for the technical concept 
but to join together to share infonnation and express 
concerns' regarding the future ofAPPN. 

APPI is also, in a way, a vote· of confidence for 
APPN. If the members of the APPI Forum thought 
that APPN was without merit, they would have 
ignored it. The APPI movement may tum out, in 
the long run, to have been a boon to APPN, because 
it has raised existing 'concerns to a high level quick-

.', ly rather than allowing them to fester and han1per 
APPN growth and industry participation. 

. Marketplace Issues 
The enonuous installed ba.seof TCP/lP, the �s�i�g�n�i�f�i�~� 

'. cantgrowthof TCP/IP in arid to the mainframe, and 
the· market resistance toptoprietary protocols give 
TCP/IP significant momentum that IBM must . '.. ' 
-counter for APPN to be successful. . Th,e 'existing ..... . 
subarea SNA ma(ketis not a set of.users without 
alternatives . 

. This means that IBM must make clear thebenetlts 
of APJ,>N compared tOTCP/lP, not just compared to 
subarea �S�N�A�~� It must alsoclarifyitsdirectionaSfar' 
in the future as the market can see inlhe TCP/IP 
standards development process. 

Integration . 
Returning to our analogy of the two kingdoms at the 

. beginning of this article, we consider APPI to be but 
one, albeit the loudest. of many emerging proposals 
for an alliance between the two realms. 

We must also amend the analogy to note that both 
kingdoms, especially that of subarea SNA and 
APPN, are experiencing an increasing surge of 
democracy. ltis'the citizens. the users, who will 
vote with their dollars. _ 

13 



~I 

(contil/llcd/rom page 1) 

The 3270 controller has come a long way from 
simply supporting "dumb" tenninals, as shown in 
Figure 6. Most users know that, in addition to con
necting 3270 teI'minals and printers, IBM and other 
vendors offer support on their 3270 controllers for 
PCs and ASCII tenninals and hosts, and connection 
to token ring and X.25 as well as SDLC. 

3270 Controller Evolution' 

1982 1992 

T = 3270 Terminal A = ASCII Terminal 
PC ,. Personal Computer . b,: 8209 bridge 

Figure 6 

3270 Token Ring Support 

Figure 7 
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But many users are unaware that their controllers 
can be upgraded to access multiple SNA hosts, 
Digital Equipment C9rporation (DEC) systems' 
through local area transport (LAT) protocols, TCP/IP 
systems through temet and tn3270, and, AS/400 sys
tems through,S2S0 emulation. Controllers can also 
be enhanced to connect to APPN, Ethern~t, and 
ISDN networlcs and the ESCON channel. Even , 

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

These networldng features are provided on 3270 
,controil~rs in addition to enhanced functionality 
such as local fonnat storage, dymimic definitionoL 
dependent LUs, multiple logical tenninais, split 
screen, and network management features. 

This article focuses on 3270 controllernetwOrldng 
, support in six areas: 

·'Tokenring 

, • PCsupport 

• TCP/IP 

• Ethernet 

• SDLC passthrough and conversion 

• APPN 

Token Ring 

,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 support, PU 2 traffic can
not go through another PU 2 on the way to 
its boundary function (PU 4 or 5). Most 
3270 controllers in gateway mode are lim
ited to the gateway function-they usually 
cannot support directly~altached temlinals 
and PCs to access hosts back across the 
LAN. (3174 peer communications allows 
this for PCs.) A gateway can be defined to 
support up to 250 downstream nodes. 
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The downstream PU (OSPU) support allows the. 
device to access a number of hosts through the LAN 
intem~t. 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 
temlinal 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 peercomlm.inica.~ions .. 

o· Figure 8 illustrates the peer comri1illlic~tions'f~afure 
. available on the IBM 3174~Peer commui1ications 
provides three capabilities: 

: ..... . 

• A "virtual LAN" for coai-attached PCs 

• A bridge from the virtual LAN to a token ring. 

• Hostaccess for PCs with TCP/IP 

. Peer communications requires configuration 
support C and is offered as a ria-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 hav~ whateve~ client software is 
required to access a LAN server. 

TCP/IP 

TCP/IP support is emerging for 3270 controllers as 
vendors seek t~ broaden their range of support 
beyond the capabilities of competing PC LAN gate
ways. 3270 controllers have long offered basic 
ASCII temlinal and host support through asynchro
nous communieation adapters. Further, most allow 
3270 terminals to access ASCI I hosts and provide 
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3270 terminal emulation for attached ASCII termi
nals. But this ASCII support is limited to (;haracter 

. and line mode communication. 

Using 3174 peer communications, all TCP/IP capa
bilities from the PC TCP/IP software (whether 
based on DOS or OS{2.) cafi'pass through the 3174 
to TC,P/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 SOLC, 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 tennirials. A 
completely separate 3174 feature called TCP/IP tel: 
net support is available asa request for price quota-

. tion (RPQ) feature. which provides telnet suppoit 
for both 3270 and ASCII temiinals. This support. 

. . can also be accessed by a :PC acting as a ter,miIial; 
Through the token ring connection, the'set.emlinals 
can access TCP/IP hosts on the ring or across a 

.. bridge/router network. IBM made a statement of 

IBM 3174 Peer Communic.ations 

3174 with. Peer Communications 

logical Ap.pearance of Peer Communications 

Figure 8 
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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 tenninal across a TCP/IP network. . 

Ethernet 

Vendors such as IDEA Courier and McDATA have 
Ethernet 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 Ethernet adapter for the 3174. 
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IBI\iI3174.TCPIIPSupport 

TCPJlP AcCess for PCs with Peer Communications 

TCPIIP Access for Terminals with TCPIIP Telnet RPQ 

Any TCPIIP host 
accessible through 

LAN internet 

):(= TCPJ1P not supported Peer communicalions and 
TCPJ1P T elnet RPQ can run 
in the same conlroller. 

Figure 9 
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SNA Perspective expected this move in response to 
the popularity of Ethernet suppDIt by other vendors 
and because of the popularity ofTCP/IP for the 
3174. We expect the 3174 Ethernet adapter to Ship 
by the end of 1993. IBM indicateS ,thatil will pro
vide most of the support that the token ring adapter 

. offers today. 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 Ethernet 
Some provision will probably need to be made for 
Simple Network Management Protocol (SNMP) 
network management support. 

SOLC Pass through 
and Conversion 

Older 3270 contmllers such as the IBM 3274 do not'· 
have provision for direct LANattaclunent.In the 

. past few years, LAN support for these controllers . 
has been provided by companies such as Netli,nk of. 
Raleigh~ North Carolina, Sync Research of Irving, 
Texas, and Ring Access of San Mateo, California. 
These companie$' products allow existirtg3270. 
controllers or other PU 2 devices to connect via 
SOLe and have their traffic sent across aLAN 
through reliable logical link control (LLC2). 

The process is called SOLC pass through if the 
SOLC traffic passes through to the other side of the 
link, as shown in Figure 11. It is temled SOLC con
version if the SOLe traffic is converted into LLC2 
and presented to the 37450n the LAN. 

McOATA LinkMaster 7100 

Figure 10 
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In addition to SOLe, 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. SeveraJ.issues still remain with 
these n~w 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 SOLC 
conversion. These topics are further Qiscussed in .,. 
two recent SNA Perspective articles: "Data Link 
Switching on the IBM 6611" in August and 
"Optimizing SNATraffic over Internetworks" in 
September. IBM encourages users to replace 3274s 
with 3174s because, even thoughSDL~ passthrough , 
or conversion allows these Cop-trollers access 
through the LAN, ,it does not allowthem to llpgrade 

. their controller with any ,additional features~, .. 

APPN 

IBM,offers APPN network node support. on the 3174 
as a no-charge option with contlguration supportc. 
Upgrading the 3174 licensedinternalcOctefrom· 
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 thanitappears.at first 
glance, A function called a hybrid link allows a 
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3174 to send both PU 2 and node type 2.1 traffic 
over the same parallel charuiel or SOLC link. 

As discussed in the November 1992 SNA 
Perspective article, "Old Apps, New Nets: 
Supporting Dependent LUs ~cross APPN," 
VTAM4.1 provides APPN support for all existing· 
3270 controllers and other PU 2 devices. As long as 
they remain logically adjacent to the VTAM host.Pr 
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 tramc to applications across 
APPN without any changes or upgrades and without 
APPN on the controller or other pO 2 device., (Even , . 

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

In March 1992, IBM m.ade a statement of direction 
that a fut~re release of VTAM and of3174 configu~., 
ration supportwill contain anew capability,shown 
in Figure ,12, called dependent LU seiver(9LS).and 
, requester (dLR), respectively .. The "Old Apps, New 
, Nets': article also addressesdLS/R in depth. 

. . . . '.' 

, The difference between the V'rAM 4.1 support and, 
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 node will acuis a 
boundary function for its dependent LU. The SSCP 
control sessions will be encapsulated in an APPC 
session between tbe dLR and the dLS, but the LU
LU session data will run natively across APPN. , 

Several other 3270 controller vendors are coJisider-
, ing APPN but have nOl made any producl announce
mcnts. Since VTAM 4.1 can support existing con
trollers without APPN in lhem, SNA Perspective 

expects the other con

SOLC Passthrough and Conversion 
troller and gateway 
vcndors may hold 
back on solidifying 
their APPN plans 

Figure 11 
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·unlil IBM plans for 
licensing APPN and, 
perhaps. dLR become 
clear. 

(colllillued 011 page 20) 
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Out of Synch 
by Dr. John R. PickellS 

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
SDLe. 

Yet IBM has recently prpposedanarchitecture f~r 
. asynchronous SNA-. SNA-A-. and is now support
ing it in fourproductS, NS/pOS, PC(Support 

. (DOS), OS/2, and AS/400. . 

Why? -~at benefitS can aS~nchronous 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: ATechnical Descrip
tion," dated August 5, 1992, by James 1. 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 
SDLe 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. 
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This can be better underStood by digging <1eeper 
into the characteristics of today's environment
particularly the desktop; modem, new media, and 
laptop. 

First, the desktop itself. Almost every desktopsys
tern installed today has at least one asynchronous 
port (COM!) 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-Kbpsand 64:'Kbps speeds also. 

Next, the modem techriology. A few years back 
2400 baud seemed fast for asynchronous standards: 
But today 9600 baud is becomingcommonplace; 
19.2 Kbps is also common, and 38.4 Kbps is a short 
step away frombecomirig the de facto standard. 

. Next, new media technologies. Much ado is bCiqg 
made about wireless technologies (RF, infrared). . 
Two interfaces are beirigoffered~ LANatldWA.N . 
The LAN interfaces are based on variants of IEEE 
802 standards (802.11, forexample)~ The WAN 
interfaces are based upon the abstraction of the 
COM port-asynchronous again. 

Finally, the laptop: Laptopsare proliferating. 
Laptops also have COM ports. The dominant 
modem for laptops is asynchronous. -Synchron~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'! 
What are the technical challenges and requirements? 

I. Reliable link-SNA requires a reliable 
connection-oriented service in the data link layer. 

2. Efticient byte enCOding-Since asynchronous 
communication uses less efficient framing 
(10 bits per byte)-, the reql,liremenl for eftlciency 
is amplified. . 
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3. Byte transparency-It must be able to operate in 
environments with 8-bit framing, XONIXOFF, 
control characters, and 7.,.bit framing (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 SOLC. 

6. Standard-It must be a standard. 

SNA-A Architecture 
SNA-A, also called SOLC '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 uppersublayer definingthe 
SOLC elements of procedure, the lower sublayer ' 
defining the physiCal media interface (in,this caSe' 
asynchronous). 

The lowersublayer handles such issues as trans
parency framing, negotiation at link initialization 

, time, and checksum calculation. Some of the inter
esting properties of SNA-Ainclude: 

" , 

• The use of nu11-XIO polli'ng to negotiate com,"; " 
mon characteristics according to strict rules of 
precedence 

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

• A character transparency scheme which (like, 
BSC) uses a control escape octet to assure that 
infonnation can be transmitted even ifit con
flicts with other control infon11ation 

SNA-A is based on ISO 3309 (asynchronous 
HDLC). although its 8-bit transparency scheme is 
incompatible (the ISO standard changedatier SNA-A . 
was published) and extensions have been defined by 
IBM in order to support SNA link negotiation. 
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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 franling requirements, and supports link 
negotiation. ' But there are a few open issues about 
the architecture and product support. 

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

2. Specificationanlbiguity-'::"'Ouring link negotia
tion tiIere 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 coverall caseS;· This will 

, improve, interopetability. 

3. Reliable links~Some modems already contain:a 
, ,reliable link s'ublayer-':'MiCrocqmputer Network 
, Protocol (MNP). tn'such caSes. the SNA-A, '. ' 

architecture wotkS but is inefficient.' Checbilms' 
are not required,for eX~lple" and SDLC retrans- ' , ' 
nlission'IogiC is not required: A variant of SNA-A 
that supports MNP modems would be useful. 

. , " .. 

4. Product support-'-The current product suppOrt 
m,atrixis too limited. SNA-A support is needed 
in the 3745 and AIX. SNA-A implementations' 
are required for 3270 emulators. Finally. a real 
'O'PPO~UIiity exists to add SNA-A to' SOLC con
version products (SNA-A to LAN). 

SNA-A offers a chance to extend SNA services,by 
an order of niagnitude to asynchronous-based end 

, systems-laptops. palm tops. remote systems. 
Other vendors have supported asynchronous links 
for SNkusing gateways and customized host soft
ware. SNA-A cail 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 intemctworking vendors,pro
vide SNA-Asupport in 'their products. conventional 
wisdom regarding the synchronous-only link 
requirement will be debunked for good. • 
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(colltinued/rom page 17) 

Other 3270. Support 

ESCON·Channel 
Support for the enterprise systems connection 
(ESCON) channel attaclunent 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 addition to 
increased speed, the ESCON channel supports 
attaclunent to multiple hosts through an ESCON 

. director and allows attaclunent 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 cailbe through a channel interface. 
Across X.25, a 3174 controller could access up to 
sixteen SNA hosts. From a downstreanl 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 

Sf390 

---- LU 6.2 traffic 
....... Dependent LU traffic 

VTAM4.? 

·:·>:·:·:·:·:··SSCP-PU and 
SSCP-LU sessions 
(encapsulated in LU 6.2) 

Figure 12 
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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 franle relay is so important to 
IBM's networking strategy, SNA Perspective 
believes IBM might add this to the 3174. The 3174 
~anacce~r.rame-relay today acr:oss a LAN through 
a frame relay gateway/rout~rsuchas the 6611 or the 
RouteXpander/2. . 

Conclusions 

_ Although shipments are dropping as the product line 
ages and ,competitive alternatives increase, keeping 
andenhahcing 3270 controllerS still makes sense in 
many environhlents. 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, SN A 
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 platfoffil that will provide some backward 
compatibility .• 
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