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This techni cal note di scusses Host-based File Transfer support as
i npl enented in the Apple 3270 APl 2.0.

DI SCUSSI ON = = = = = = = = = = x = f ot o m ot o e e el

I nt roduction

The Apple 3270 APl 2.0 supports file-transfers that all ow Macintosh
applications to store and retrieve data fromfiles |ocated on an | BM host
conputer. This support allows an application to performfile transfer

wi t hout regard to the underlying host connection or subsytem

This Techni cal Note describes the use of these file transfer requests for
SNAs ps Access/ 3270, Apple's inplenentation of the Apple 3270 APl 2.0. The
transfer of files takes place via the 3270 Data Stream and a fam ly of
host - based File Transfer prograns collectively known as | ND$FI LE

SNAs ps Access/ 3270

The Apple 3270 APl 2.0 is a defined programr ng | anguage i nterface between
the 3270 data stream and Maci ntosh client applications. SNAsps Access/ 3270
is Apple's inplenmentation of the 3270 API, allow ng connectivity to | BM
hosts via the SNAsps |ine of gateway products.

Host - Based File Transfer

The File Transfer between an | BM host and a Maci nt osh usi ng SNAsps

Access/ 3270 is controlled by the host application. This application
(IND$FILE) is initiated by SNAsps Access/ 3270 sending a comuand to the host
to start the file transfer. SNAsps Access/ 3270 sends this command in
response to a Start Send/ Start Recei ve request fromthe Mcintosh



application. After the file transfer begins, |IND$FILE issues requests to
SNAs ps Access/ 3270, and waits for the response. SNAsps Access/ 3270 nmay

i ssue a nmessage to cancel a file transfer operation, but it is up to

| ND$FI LE as to whet her/when the cancel takes effect.

Host Environments and Transport mnechani sns

| ND$FI LE operates in three (3) major Host environnents—3SO ClICS/VS, and
VM CMS. Each of these environnents has a specific inplenmentation of

| ND$FI LE installed to support Host-based file transfer

There are two nechani sns used to inplenent the transfer of file infornmation
using the 3270 Data Stream

e PS-based File Transfer (CUT): The Presentation Space (PS) is used to
transfer the file data to/fromthe Host. The PS has several specific
formats which differ depending upon the direction of the file transfer
These are:

UPLOAD fornmat - used when sending a file to the Host

DOMLOAD format - used when retrieving a file fromthe Host
CONTROL format - used to pass control information to the Macintosh
fromthe Host.

These formats are defined in the section "PS Screen Formats" as 'C
| anguage structures.

e SF File Transfer (DFT): This mechani smuses Structured Fields (SF) to
transfer the file to/fromthe host. The SFs used are part of the
Di stributed Data Managenent (DDM architecture, and are known
colloquially as DO(D-ZERO SFs. Only a small set of the DO SFs are used;
this subset is defined in the section "DO Structured Fields Subset".

Since there are three (3) possible host environnents, and two (2) possible
transport mechani snms for each host environment, there are a total of six
(6) possible ways to do file transfer

SNAs ps Access/ 3270 Requests for File Transfer

SNAs ps Access/ 3270 sinplifies Host-based file transfer by providing a
single set of file transfer requests which are independent of the transport
protocol used. These requests are:

e StartSend () - allows an application to initiate file transfer to the
Host .

o StartReceive () - allows an application to initiate file transfer from
t he Host.

» DoSend () - allows an application to send data to the Host, signal the
end of data to be transferred (i.e., End of File), and abort the file

transfer.

» DoReceive () - allows an application to receive data fromthe Host,



recei ve nessages fromthe Host (i.e. End of File), and indicate that the
application wi shes to abort the file transfer

SNAs ps Access/ 3270 File Transfer Requests Validation

SNAs ps Access/ 3270 wil |

validate the paranmeters to the File Transfer

requests and return an error code without perfornming the operation, if
there is an error. |f paraneter validation fails, the follow ng error

codes may be returned:

St art Send
Ret urn Code
kAPl FTTypePar m
kAPI FTFi | eNanePar m
kAPI FTHost Envi r Par m

kAPI FTFi | eTypePar m
kAPI FTBadFEPar am

kAPI FTRTPar am

kAPI FTNot Avai | abl e
kAPI Not Di spl aySessi on
kAPl FTRecLenPar m

kAPI FTI nPr ogr ess
kCapyResErr

kAPI | nput | nhi bi t
kAPl KeyCodeEr r

St art Recei ve
Ret urn Code
kAPI FTTypePar m
kAPI FTFi | eNanePar m
kAPl FTHost Envi r Par m

KAPI FTFi | eTypePar m
kAPl FTNot Avai | abl e
kAPI Not Di spl aySessi on
kAPI FTI nPr ogr ess
kCapyResErr

KAPI | nput | nhi bi t
kAPI KeyCodeEr r

Transfer Type not equal to kI NDFILE

host Fi | eNane not specified.

verifyNane is true and hostEnviron i s not

speci fied

fileType is not kTestFile or kBinaryFile
fileExists is not kNewHost Fil e, kAppendHostFil e,
or kRepl aceHostFile

recordType is not kFixed, kVariable, or kUndefined
There is not a session with the host.

The session is not a display session.

The recordLength specified is zero(VM CVS).

There is already a File Transfer in progress.

An error occured trying to load a required

resour ce.

The 3270 keyboard is | ocked.

There is an invalid character in the command |ine
built by SNAsps Access/3270. (If there is not a
translation value for a character in the current
character set, this error would be returned.)

fil eTransfer Type not equal kI NDFILE

host Fi | eNane not specified.

verifyNane is true and hostEnviron i s not
specified. (Check the list below for errors that
may be returned when the access nethod verifies
the host file nane.)

fileType is not kTestFile or kBinaryFile.

There is not a session with the host.

The session is not a display session.

There is already a File Transfer in progress.

An error occurred trying to load a required
resource.

The 3270 keyboard is | ocked.

There is an invalid character in the comrand |ine
built by SNAsps Access/3270. (If there is not a
translation value for a character in the current
character set, this error would be returned.)



DoSend

Ret urn Code Reason

kAPI FTNot Avai | abl e There is not a session with the host.

kAPl Not Di spl aySessi on The session is not a display session

kAPI FTNot | nPr ogr ess There is not a File Transfer in progress.

kAPl FTRespPar m The appResponse field is not set to kConti nueFT or
kCancel FT.

kAPl SendBuf Par m The sendBuf Ptr is zero, and the sendBuflLen is not
zero.

kAPl FTNoSend!l nRcv The File Transfer in progress is a receive.

kAPI FTCancel Bad The appResponse was kCancel FT, and an error

occurred while trying to issue the cancel

kAPI FTNot Rdy ToSend There wasn't a kDoSendEvent generated. If the File
Transfer is being made via the PS, then errors
associ ated with CopyToPS nmay al so be encountered.
(kAPI Scr nSi zeChng, KAPI I nput I nhi bit,
kAPI Byt eCount Parm kAPl Sr cBuf Par m kAPI KeyCodeErr,
KAPI EndOF PS, kAPIWiteProtFl dErr, or
KAPIWiteAttrErr.)

DoRecei ve

Ret urn Code Reason

kAPI FTNot Avai | abl e There is not a session with the host.

kAPI Not Di spl aySession The session is not a display session

kAPl FTRespPar m The appResponse field is not set to kContinueFT or
kCancel FT.

kAPI Recei veBuf Par m The recei veBuf Ptr is zero, and the
nunByt esToRecei ve is not equal to zero, and the
appResponse is kConti nueFT.

kAPI FTNot | nPr ogr ess There is not a File Transfer in progress.

kAPl FTNoDat aToRecv There is no data to be received.

For both StartSend and StartReceive requests you can specify that the
Access Met hod shoul d verify that the host nane being passed is a valid nane
for the specified system To do this, in the StartSendBl k set verifyNane
to True and set hostEnviron to the val ue nmatching the host environnent
bei ng used. Nane validation may return the followi ng errors:

TSO
Ret urn Code Reason
kAPl FTBadFi r st Error with resource file or bad first character of
host Fi | eNane.
kAPl FTTSOLong Data Set Name is too |ong.
kAPl FTQual Lon Qualifier too |ong.
kAPl FTNoQuot eMenb Quot e around nenber, but no parenthesis.
kAPI FTBadChar Invalid character found in the nane.
kAPl FTMenber Char A period or quote was found in a nmenber nane.
kAPl FTM sPar en Mat chi ng parenthesis i s m ssing.

kAPl FTTSOSpace A space character was found in the hostFil eNane.



kAPl FTMenber Long Menber nanme is too |ong.
kAPl FTMenber Bad M ssi ng quote or parenthesis.
kKAPI FTM spl acedQ e M ssi ng/ m spl aced quot e.
kAPl FTM smat chedQ e Quotes not placed correctly.

VM CVS
Ret urn Code Reason
kAPl FTBadFi r st Error with resource file or bad first character of
host Fi | eNane.
kAPl FTCVSDot A period appeared in the hostFil eNane.
kAPI FTBadChar An invalid character appeared in hostFil eNane.
kAPl FTNoType No "Type" appeared in the hostFil eNane.
kAPl FTCVsLong The "Nane" field is too |ong
kAPl FTCMSTLoNg The "type" field is too |ong
kAPl FTCVSMLong The "node(format)" field is too |ong
kAPl FTCVBEXt r a An extra field appeared in hostFil eNane.
Cl Cs/ VS
Ret urn Code Reason
kAPl FTBadFi r st Error with resource file or bad first character of
host Fi | eNarre.
kAPI FTCI CSTLong hostFil eNane is too | ong
kAPI FTCI CSDot A period appeared in the hostFil eNane.
kAPI FTCI CSSpace A Space appeared in the hostFil eNane.
kAPI FTBadChar An invalid character appeard in hostFil eNane.

SNAs ps Access/ 3270 File Transfer Requests Usage

The SNAsps Access/ 3270 File Transfer Requests may be used to send/receive a
file to/fromthe Host. It is assumed in the follow ng paragraphs that the
Maci nt osh application/ User has | ogged onto one of the supported host
environnents (TSO, CICS, VM CMS).

To Send a file to the Host:

* Issue the StartSend request. |If an error occurs, correct the error, and
resubnit the request.

* Issue Poll Sessi ons.

« If the event returned was a kDoSendEvent, send one block of data to the
host using DoSend. Note that SNAsps Access/ 3270 will automatically
segnent this block if it exceeds the transport mechani sm s maxi num size.

* If the event returned was a kDoRecei veEvent, the file transfer is not
successful, and the DoReceive request will likely return an error nessage
that was received fromthe Host. |ssue a DoReceive request.

« If the event returned was a kPSUpdat eEvent, the host application has
witten a nessage into the PS, which may be displayed to the user. For
exanple, this will occur in TSOif you exceed the disk space allocated
for the file. |Issue GetUpdate() to allowthe file transfer to continue.
O A updates, which also occur in this manner, will be a fairly constant
event during the course of the file transfer

* Repeat the above sequence (starting at Poll Sessions) until the end of the
file, then issue the DoSend request with a zero-length for the data and a



nul | send buffer pointer

e Note that at any tinme the host application may cancel the file transfer
Be prepared to recei ve kDoRecei veEvents fromthe Pol | Sessions call.

* Note that if a "Cancel" is issued, the host application nmay or may not
return a message (as a kDoReceiveEvent) indicating the file transfer was
cancel ed. You nust receive these events or subsequent StartSend and
Start Receive requests will fail with the error kAPIFTI nProgress.

To receive a file fromthe Host:

* Issue the StartReceive. |If an error occurs, correct the error and
resubnmit the request.

* I ssue Poll Sessi ons.

« If the event returned was a kDoRecei veEvent, issue a DoReceive request.
This request may contain an error nessage fromthe host (file not found,
for exanple) or the first block of data.

« If the event returned was a kPSUpdat eEvent, the host application has
witten a nessage into the PS, which may be displayed to the user. For
exanple, this will occur in TSOif you exceed the disk space allocated
for the file. |Issue GetUpdate() to allowthe file transfer to continue.
O A updates, which also occur in this manner, will be a fairly constant
event during the course of the file transfer

* Repeat the above sequence (starting at Poll Sessions) processing the
kDoRecei veEvents until the host application sends a block with the host
Reply field set to kMsgContent. The host normally sends only one (1)
nessage after the end of the file. |If an error occurs during the file
transfer, the host application may send an error nessage.

e If a DoReceive request is issued specifying Cancel, SNAsps Access/ 3270
will return kAPI NoErr after sending the appropriate cancel command to the
host application. The host application may then send a kd ose event and
a nessage, or it nmay sinply send an error nmessage. You nust receive
t hese events or subsequent StartSend and StartReceive requests will fail
with the error KAPI FTI nProgress.

See the section "Sanple File Transfer Flowchart for an Apple 3270 APl 2.0
User Progrant for a nore conplete description

File Transfer Request Formats

The next two sections detail the format of the requests/responses which

fl ow between SNAsps Access/ 3270 and the host application. These sections
are provided for your use while attenpting to decode a line trace of a file
transfer request which may be failing.

PS Screen Fornmats

CUT- based file transfer uses three types of screens to communi cate data
fromthe host to the Mac. Each screen may be distingui shed by the first
character.

/'l character Meani ng
/1 A - This is a Downl oad fornmat screen
/1 B - This is an Upl oad format Screen

1/ 'C - This is a Control format screen



#defi ne kMAX_ PSFT_DOWN
#defi ne KMAX_PSFT_UP
/1l Types of control

#defi ne
#defi ne
#defi ne
#defi ne

Cont r ol

1909 // Max Data from Host
1912 // Max Data to Host
frames
FT_Ack 'a' /1 Acknow edgenent
FT_Info i /1 Information (Message)
FT_Mesg '
FT _Quit 'q' /1 Quit/Abort/Quiesce

Screen For mat

Definition of the Control

t ypedef struct
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

Format of the PS:

psft_ctl screen{

char
char
char
char
char

} PSFT_CTLSCRN;

UPLOAD For mat

psftc_control; //
psftc_attrl; /1

psftc_codel; /1 Code 'a'
psftc_code2; /1 Code "a',
psftc_codes3; /! Code 'R,

Definition of the Upl oad Format of the PS
psft_upscreen{

t ypedef struct
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

} PSFT_UPSCRN

char
char
char
char
char
char
char
char
char

DOVWNLCAD For mat

psftu_control; /1
psftu_ attrl; /1
psftu_code; /1
psftu_sequence; /1
psftu_chksum /1
psftu_l enl; /1
psftu_l en2; /1
psftu_dat al KMAX PSFT_UP];

psftu_ attr2; /1

Definition of the Downl oad Format of the PS :
psft_dwnscreen{

t ypedef struct
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

char
char
char
char
char
char
char
char
char

} PSFT_DWNSCRN;

psftd control; /1
psftd_sequence; /1
psftd_chksum /1
psftd_|l enl; /1
psftd_| en2; /1
psftd_dat al kMAX PSFT_DOW] ;
psftd attrl; /1
psftd_resp[4]; /1

psftd_attr2; /1

DO Structured Fields Subset

DFT- based File Transfer
as part of DDM

Screen For nmat
Unprotected Attr.

i ndi cat or

Screen format indicator
Unprotected attr.

Data Code 'A

Bl ock Sequence
Checksum of screen
Length of data MSB
Length of screen LSB
/1 Data being upl oaded
Protected Attr.

Screen format indicator
Bl ock Sequence
Checksum of screen
Length of data MSB
Length of screen LSB
/1 Data bei ng downl oaded
Unprotected Attr.
Area for PCto respond in
Protected attr.

uses a subset of the DO structured fields defined
These DO structured fields flow as a Wite Structured



Field (WoF) fromthe host (and with inbound AID of 0x88 to the host). A
structured field has the follow ng fornat:

struct SF {
unsi gned short | ength; /* Length of SF */
unsi gned char sf _idi; /* First/only ID byte */
unsi gned char sf _id2; /* Second byte of ID or */
/* first byte of SF info */
unsi gned char sf _data[ 1] /* Contents determnmined by SF type */
1

The following DO structured fields are used by the DFT-based File Transfer
nmechani sm

e 0xDO00 - Open
The Open function is used to nmake a | ogical connection between the file
transfer and a specific file. The following is the format of the Open SF
00 23 /1 Length of this field
DO 00 /1 SF Type (Open)
12 01 06 01 01 04 03 Oa Oa 00 // Fixed Information
00 00 00 11 01 01 00 50 05 52 // Fixed Information

03 /1 Fixed Information

FO /1 No Conpression

03 09 /1 Fixed Information

C FT: DATA" or C FT:. M5G /1 Dumry file nane
Only two (2) file nanes are used in the Open request. 'FT:DATA is used
to generically represent the file to be up/down-loaded. The actual nane
of the file was communi cated on the conmand line. 'FT:MSG is used by

the host application as the nane of the file that nessages fromthe host
application are to be stored into. These nessages come your application
as ' kMsgContent' DoReceive events with SNAsps Access/ 3270.

+ OxD041 - C ose
This request term nates the | ogical connection established between the
local file and the rempte (host) file. It is not always sent by al
i npl ement ati ons of | ND$FILE. The format of the Close request is:

00 05 /1 Length
DO 41 /1 SF 1D (d ose)
12 /'l Fixed Information

» OxD045 - Set Cursor
This request is used by the host application to place the 'cursor' to the
begi nning of the next block to be sent. It is used for file uploads
only. The format of the Set Cursor request is as follows:

00 OF /1 Length
D0 45 /1 SF 1D
11 01 05 00 06 00 09 05 01 03 // Fixed Information
00 /! Fixed Information

The Set Cursor request is followed i mediately by the Get request.



 OxD046 - GCet
The Get request flows in both directions for file uploads. In the
Qut bound (fromthe host) direction, it flows inmediately after the Set
Cursor request. SNAsps Access/ 3270 will send the next block of data from
the "file'" using a Get request (which is really a response at this
point). SNAeps Access/ 3270 will check an internal queue for data to be
sent. |If no data is presently queued, a kDoSendEvent will be returned to
t he next Pol | Sessions request issued which requests kDoSendEvents. The
format of Get request is as follows:

From host application:

00 09 /1 Length
DO 46 /1 SF ID (Get)
11 01 04 00 80 // Fixed Information

From SNAs ps Access/ 3270:

XX XX /1 Length (Depends on ampbunt of data sent and segnment size)
DO 46 /1 SF 1D

NN NN NN NN /1 Sequence nunber of this block

c0 /1 Fixed Information

80 /1 Data not conpressed

DD DD /1 Length of data that follows

DATA /1 Data from DoSend conmand, possibly segmented

e 0OxD047 - Insert
This command is used by the host during file transfer to the Macintosh.
It inserts the next block of data into the file. The block is always
inserted at end of file. This always flows as two (2) Insert requests.
The first is of fixed size and information. It inforns SNAsps
Access/ 3270 that the insert is to be a sequential insert. The format of
the Insert request is:

Fi xed I nsert:

00 OA /1 Length
D0 47 /1 SF ID
01 05 00 80 00 // Fixed Information

Vari abl e I nsert:

XX XX /1 Length

DO 47 /!l SF 1D

00} /'l Fixed Information

80 /! Data not conpressed

61 /!l Fixed Information

YY YY /1 Length of data

DATA /! Data to be stored as next block of file

Article Change History:



27 Sep 1994 - Revi ewed.
Support Information Services

Copyright 1993-94, Apple Computer, Inc.

Tech Info Library Article Nunmber: 11694



