
















































































































































































































































































































An Example of Laying Out a Panel 
To layout a panel, consider the sign-on panel shown in Figure 7-14. You might jot down 
on a piece of paper the information required for the panel, or you might write it directly 
on the panel layout sheet. Figure 7-14 shows what the panel part of the layout sheet 
might look like after you put the text you wanted for your sign-on panel on the layout 
sheet. It is assumed you are using the 480-character display. 

Now that you have written out what you want the terminal operator to see, you can 
define as fields the separate items of displayed text and spaces you are allowing for 
operator input. Remember that a field is always preceded by an attribute character. The 
attribute character occupies a space on the panel even though it appears as a blank space 
to the operator. Before deciding the attributes of a field, insert a character such as [A] 
on the layout sheet to indicate the space for the attribute character. As you get used to 
creating panels, you may want to enter the �~� at the same time you are laying out the 
text. You should also show the cursor location on the panel layout sheet to indicate 
to the operator where to start his response. The cursor position can be indicated by an 
underscore (_) under the space where you want it to appear, or you might enclose the 
space or characters in a rectangle. After the indications for attribute characters and the 
cursor position have been added, the sign-on panel appears as shown in Figure 7-15. 

You could have designed. the panel as one long field (or even no field at all), but, if you 
had, you would not have been taking advantage of the 3270's capabilities. If you desig­
nate various items on the panel as fields, each field can have different attributes, as 
discussed in "What Attributes May Be Assigned to a Field." 

For example, you might want the fields NAME:, LOCATION:, and SERIAL NUMBER: 
to have high-intensity attribute to focus the operator's attention on them, because these 
fields indicate where the operator enters information. You might want to protect the 
fields other than the operator input fields so that the operator could not erase them; the 
operator input fields following NAME:, LOCATION:, and SERIAL NUMBER: should 
be unprotected so that the operator can type in information. The operator input field 
following SERIAL NUMBER: can be numeric to allow some work station editing; the 
operator would not be allowed to enter an alphabetic character accidentally. Field 
length can be defined by beginning a new field where you want the previous field to 
end. (In some cases, this new field serves only to give a length attribute to a previous 
field.) 
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Figure 7-14. Sign-On Panel as Written Out on Layout Sheet 

Chapter 7. Screen Design 7-13 



7-14 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 
3: 
0 13 a: 

Figure 7-15. Panel Layout, Including Attribute and Cursor Positions 

Having decided on these attributes, you can use the columns on the reverse side of the 
layout sheet to record the locations and attributes of the fields you have created. Your 
recording in these columns might appear as shown in Figure 7-16. 

The use of these columns depends on whether the panel designer also codes the panels or 
only designs them. The information now on the layout sheet can be used to write a line 
of code that, when sent to the display, displays your panel with its specified field char­
acteristics. "'Data Stream Coding" shows how the panel in this exa~ple is coded. 

Attribute 

Display Buffer Non-
Printer Address 

~ High Sel Disp MOT 

Item Row Col Dec Hex 0 Prot No_ Int Det Pr't On 

I ~ /1 V 

;l. t/ ;z. v' 

3 6 / V V 

'I ~ 7 

S (, .;~ V- I/' 

" (, 3S 

7 7 I V V 

'i/ 7 It, ,/ 

9 7 .;13 0/ 

10 }/I J{ 0/ 

Figure 7-16. Laying Out Field Attributes 



Data Stream Coding 

Orders 

You must communicate certain information to a 3270 device or its control unit so that 
it can use the panels you have designed. This information includes commands, control 
characters, orders, and data. 

Commands control such things as whether you write to or read from a display and 
whether the screen is erased before new data is written. For the examples given below, 
assume that you begin with a clear screen: all writes to the 3270 are Erase/Write com­
mands, and all positions are set to nulls. (Commands are discussed in more detail in this 
chapter under "The Relationship of One Data Stream to Another." Refer to Chapter 3 
for the command codes.) Control characters are used with certain commands to perform 
such functions as sounding the audible alarm, formatting the printer, and restoring or 
enabling the keyboard. (Control characters are discussed later in this chapter.) Orders 
are instructions writtten to the 3270 to tell the display unit how to format your panel. 
They control the creation and placement of fields and data. You may reduce the size 
of your data streams by careful order selection. (Orders are discussed below.) 

Orders (1) position, define, and format data being written to the device, (2) erase selected 
unprotected data stored in the device, and (3) reposition the cursor. 

Three orders provide enough instruction to format every panel: 

• Start Field (SF) order: Specifies that the next character is an attribute character. 

• Set Buffer Address(SBA) order: Specifies an address for data and successive orders. 

• Insert Cursor (IC) order: Moves the cursor to the current buffer address. 

These orders are included with the text, which is both the data you have in your com­
puter for the terminal operator, such as field headings or inquiry responses, and the data 
that the operator has that must be provided to the computer, such as serial number, 
part number, or quantity desired. The orders and text are sent to the display unit and 
are interpreted by a control unit to which the display unit is attached. The control 
unit formats the panel text before it is actually displayed at the display station. 

Adding Orders to the Panel Layout Sheet 
The back of the panel layout sheet is used for writing the panel orders. The column 
headings indicate what the columns should contain. 

The first six columns, as shown in Figure 7-17, identify items in the text, their addresses, 
and the orders required to format them. The column headings are explained below: 

• Item: Refers to any part of the panel that requires one or more orders to the control 
unit to format it. There are 11 items in the sign-on panel: 

1. SIGN-ON PROCEDURE 

2. PLEASE ENTER YOUR SIGN-ON INFORMATION 

3. NAME: 

4. Input field 

5. LOCATION: 

6. Input field 

7. SERIAL NUMBER: 

8. Input field 

9. Field to limit size of serial number input 

10. WHEN ALL INFORMATION IS COMPLETE 

11. YOU MAY PRESS THE ENTER KEY 

Chapter 7. Screen Design 7-15 



7-16 

Display Buffer 
Printer Address 

... 
iii 
"0 

Item Row Col Dec Hex 0 

Figure 7-17. Text Items on Panel Layout Sheet 

It is only by coincidence that the number of items in this example equals the number 
of fields. Since each field requires an SF order, there are always at least as many 
items as fields. There are more items than fields when, for example, the SBA order 
is used to space over unused positions within a single large field, as it item 11. 

• Row, Col: Contain the starting location (row, column) address of each item. 

• Dec, Hex: Are for a different addressing format, which you do not need if you use 
the row, column addressing format. Therefore, you may use these columns for any 
notes to yourself or leave them blank. 

• Orders: Contains the orders you are writing, such as SBA, SF, or IC. 

As shown in Figure 7-18, the next six columns under the word Attribute provide the 
field attributes that can be defined with each attribute character. The programmer 
checks the appropriate columns of the attributes he is changing from the default values: 

• Prot: Protected 

• No.: Numeric 

• High Int: High intensity 

• Sel Det: Selector-pen-detectable 

• Non-DispjPrt: Not displayed (nor printed at printer) 

• MDT On: Modified data tag on 

Attribute 

Non-
High Sel Disp MDT 

Prot No. Int Det p;t On 

Figure 7-18. Field Attributes 



At the bottom of the six columns are the attribute values (Figure 7-19) that are auto­
matically provided unless you specify a change. You must, however, specify a hexa­
decimal order value for the default attributes, as discussed under "Coding the Panel" 
in this chapter. The default values are: 

• Unpr: Unprotected 

• A/N: Alphameric (alphabetic and numeric) 

• Norm: Displayed at regular brightness 

• Non: Not detectable by the selector pen 

• Norm: Displayed (at regular brightness) 

• Off: Not modified 

Un," A/N Norm Non Norm Off 

'-- - - -Defaults - - - __ I 

Figure 7-19. Attribute Default Values 

You are now ready to add. the required orders to the panel layout form. This may require 
that you rewrite the back of the form if it was originally prepared without regard to 
orders or if insufficient space was allowed. 

Figure 7-20 shows a completed layout sheet containing all the orders to be sent with the 
sign-on panel. (The hexadecimal order values are discussed under "Coding the Panel" 
in this chapter.) Each item on the panel has been assigned a number to help you cor­
relate the text with its associated orders. 

Attribute 

Display Buffer Non-
Pri'iit8r" Address ~ High Sel Disp MDT 

Item Row Col Dec Hex c5 Prot No. Int Det Prt On 

I ~ /I SS.4 
ISF /4TT ." 

2 04 02 S8/f 
"'sF ATT v' 

3 D~ 0/ 81/f 
SF ItTT v' yo 

-+ 06 07 SF ATT 
rc 

..L tI(, ZS SI,. 
SF /ITT "'" v' 

• DC ~S SF 14TT 
'7 07 01 .5.It 

SF "TT "'" .". 

8 47 " SF 14TT V' 
9 47 .25 S'" 

SF IfTT '" 10 10 63 S." 
5" IITT yo 

II II tiS 5.,. 

Figure 7-20. Completed Order and Attribute Information 
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Item 1. SIGN-ON PROCEDURE 

To write this title, you must tell the control unit: 

• Where you want the title displayed on the panel. The SBA order sets the buffer 
address (SBA) to the location at row 2, column 11 (R2, CII) . 

• That this location is the start of a field. The SF order tells the control unit that the 
location contains an attribute character and not a text character. You also indicate 
which attributes the attribute character is defining. In this case, the field is protected. 
The rest of the attributes for the field are default attributes and, therefore, do not 
have to be changed. 

Item 2. PLEASE ENTER YOUR SIGN-ON INFORMATION: 

To write this information, the control unit must know only where the text is located. 
Therefore, you must write an SBA order followed by the address R4, C2. This is also 
the beginning of a protected field, so you should include an SF order and a protected 
attribute. 

Item 3. NAME: 

As with item 2, you must idenfity where this text is displayed. Therefore, you must 
write an SBA order followed by the buffer address R6, C 1, where the text begins. R6, 
Cl is also the beginning of a protected, high-intensity field and you should include an 
SF and an attribute as shown . 

. Item 4. Input Field for operator's name 

Since this item immediately follows item 3, the control unit already knows the correct 
address. Therefore, there is no reason to issue an SBA order. Item 4 is the start of a 
new field, however, so you must issue an SF order to instruct the display to expect an 
attribute character next. The attribute character defines the input field as unprotected 
(U), alphameric (A), of normal intensity, not detectable by selector pen, and with no 
MDT on. Because these are the default attributes, you do not have to check anything 
in the attribute definition columns. 

The curs01: should follow the attribute character to indicate where the operator should 
begin to enter information. The Insert Cursor (IC) order displays the cursor at this 
current buffer address .. After the display has stored that attribute character in location 
R6, C7, the new current address is R6, C8; this is the place where the cursor appears on 
the panel. 

Item 5. LOCATION: 

The control unit must have two orders for this item which (1) give the starting buffer 
address (SBA) of the field as R6, C25, and (2) indicate that it is the start of a new field 
(SF), that it is protected, and that it has high intensity. 

Item 6. Input field for operator's location code 

This item immediately follows the text of the last item, so there is no need to set the 
buffer address. Write only the SF order to indicate the start of a new unprotected 
field, and use default attributes. 

Item 7. SERIAL NUMBER: 

This field requires an SBA to location R7, CI, and an SF to begin a new field. The 
attribute is specified the same as that for item 5. 

Item 8. Input field for serial number 

The attribute character for this input field immediately follows the last character of 
the previous field, so an SBA is not required. The attribute is numeric only. 



Coding the Panel 

Item 9. An extra field created to limit the size of the serial number input field. 

This follows the input field and is protected only. An SBA is required for location R7, 
C23, for proper placement of the attribute. 

Item 10. WHEN ALL ... COMPLETE. 

The control unit must have two orders for this item: an SBA order that gives the starting 
address of RIO, C3, and an SF order to indicate that it is the start of a new field. The 
attribute character defines a protected field, and the rest of the field attributes take the 
default values. 

Item 11. YOU MAY ... KEY. 

All the words from "WHEN ALL" through "KEY" could have been treated as a single 
item, but 8 blank spaces would have to be sent between "COMPLETE" and "YOU" 
to position "YOU" properly at RII, CS. Use only the 3 characters required for an SBA 
order and its associated address, breaking the field into 2 items, to position "YOU" at 
Rll, CS. 

To write a panel in assembler language so that it can be part of the application program, 
you must transfer the panel's text and orders to an assembler coding sheet or to any 
other form you find suitable. 

On the coding sheet (and in your program), a panel is represented by a series of assembler 
DC statements, each with a name to which your program can refer. In the example given 
below, SIGNP ANL is the name of the sign-on panel. When the application program wants 
to send the sign-on panel to a display unit, it issues an Erase/Write command and desig­
nates SIGNPANL as the panel for display. 

The display orders must be written in the DC statements in the hexadecimal codes 
listed in Figure 7-21. Thus, SF is represented by ID, SEA by 11, and IC by 13. 

~ 
Byte 1 

Sequence (Order Code) 
EBCDIC ASCII Byte Byte Byte 

Order (Hex) (Hex) 2 3 4 

Start Field 10 10 Attribute 
(SF) 

Set Buffer 11 11 Address Address 
Address 
(SBA) 

Insert Cursor 13 13 
(I C) 

Program Tab 05 09 
(PT) 

Repeat to 3C 14 Address Address Char. 
Address (RA) 

Erase 12 12 Address Address 
Unprotected 
to Address 
(EUA) 

Keyboard 
Only 

Duplicate 1C 1C 
(OUP) 

Field Mark 1E 1E 
(FM) 

Figure 7-21. Buffer Control Orders and Order Codes 
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Each part of each order must be written in hexadecimal, including the attribute character 
that follows the SF order and the buffer address that follows the SBA order. The IBM 
3270 Reference Summary, GX20-1878, contains the hexadecimal codes for all the attri­
bute character combinations and the hexadecimal code for every buffer location in both 
EBCDIC and ASCII. 

Begin coding with the first item on the panel layout sheet, the title: SIGN-ON PRO­
CEDURE. Start with the orders for the panel text, which must always precede the text 
itself so that the control unit knows what to do with the text. 

The first order for the title is the SBA order. Figure 7-21 shows that the SBA hexa­
decimal code is 11, so you write this code in a DC statement as: 

DC X'l1' 

Now look up the R2, Cll address that must follow the SBA order. The EBCDIC address 
is 40F2, and it follows the SBA code in the DC statement: 

DC X'1140F2' 

You should also record this statement in the Buffer Address Hex column to the left of 
the SBA on the layout form for possible future reference. You may, if you prefer, look 
up all the addresses and record them in a similar manner before you begin to write your 
DC statements. See Figure 7-22 for an example. 

The next order for the title is the SF order, which is followed by the attribute character. 
Attribute characters are shown in Figure 7-23. The SF code, ID, and the attribute code, 
60, are read from the table and added to the DC statement, which is then closed with a 
single quotation mark: 

DC X'1140F21D60' 

Following the DC statement containing the orders for the title is the DC statement 
containing the text for the title: 

DC X'1140F21D60' 
DC C'SIGN-ON PROCEDURE' 

Attribute 

~ Buffer 
Non-

Printer Address '" Q) High Sel Disp MDT -0 

Item Row Col Dec Hex <5 Prot No. Int Det P'rt On 

I Of II ~OFt. I~BA 
SF A# ......... 

2- 04- Of I~JFq 1~&A 
ISF A# V 

3 0" 01 C3t,j IS8A 
SF AH- V V 

~i DiP 07 SF A-H-
Ie. 

S 0" 2~ C~O leM 
q: ItH V ....... , 06 3S Ie l'" A-H-

7 07 0/ ICY" 1'1 SA 
IC F A+I- V'" V 

8 07 16 Ie F Aoff- V 
q 07 23 ~iC' Ie ~A 

! c J,:' A +I- V" 
/D 10 03 1~5CJ ie ~A 

cF A-H- ~ 

II /I ()5 C'D4 I~BA 

Figure 7-22. Sign-On Procedure Panel Orders and Attributes 



ATTRIBUTE CHARACTER BIT DEFINITIONS 

Attribute 

I 
MDT IHi9h 

Prot A/N' On Intens 

U 
U y 

U 
U Y 

U H 
U Y H 
U -
U Y -
U N 
U N Y 
U N 
U N Y 

U N H 
U N Y H 
U N -
U N Y -
P -
p Y 
P 
P Y 

P H 
p y H 
P -
P Y -
P S 
P S Y 
P S 
P S y 

P S H 
P S Y H 
P S -
P S Y '-

S = Ski P 
U = Unpro.tected 
P = Protected 

Sel 
Det 

y 

Y 

Y 
Y 

--

Y 
Y 

Y 
Y 

-
-

Y 
Y 

Y 
Y 

--

Y 
y 

Y 
Y 

-
-

Non-
disp I Bits 
Prt ,234567 

00 0000 
00 0001 
00 0100 
00 0101 

00 1000 
00 1001 

y 00 1100 
y 00 1101 

01 0000 
01 0001 
01 0100 
01 0101 

01 1000 
01 1001 

y 01 1100 
y 01 1101 

10 0000 
10 0001 
10 0100 
10 0101 

10 1000 
10 1001 

y 10 1100 
y 10 1101 

11 0000 
11 0001 
11 0100 
11 0101 

11 1000 
11 1001 

y 11 1100 
y 11 1101 

Y = Yes 
H = High 

Hex 

40 
Cl 
C4 
C5 

C8 
C9 
4C 
40 

50 
01 
04 
05 

08 
09 
5C 
50 

60 
61 
E4 
E5 

E8 
E9 
6C 
60 

FO 
Fl 
F4 
F5 

F8 
F9 
7C 
70 

N = Numeric 

Note: Hexadecimal values are given in EBCDIC. 

Figure 7-23. Attribute Character Combinations in Hexadecimal 

To code an input field that contains no text, such as the input field for NAME:, write 
just one DC statement that contains the orders for that field: 

DC X'lD4013' 

1 D is the hexadecimal code for the SF order, 40 is the hexadecimal code for an attribute 
character that defines an unprotected field (and all other default attributes), and 13 is 
the hexadecimal code for the IC order. 

A DC statement can be written as two or more statements. The DC statement above, 
for example, could be writteRas: 

DC X'lD40' 
DC X'13' 

Each item from the panel layout sheet is coded in this fashion. Figure 7-24 shows the 
complete code required to display the sign-on panel. Except for one control character, 
it consists entirely of the panel text, preceded by the display orders for that text. (The 
control character is described under the heading "Write Control Character (WCC).") 
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IBM 
J . "'."" 1· .. ··· 1 I I I I I I I .. · ~----------~r,-.,,-----I ..... < •••••• I····· 1 1 1 1 1 1 1 I""'" .... 

Figure 7-24. Assembler Language Statements for Sign-On Panel 

The Repeat to Address (RA) order stores a specified alphameric or null character in 
buffer locations, starting at the current buffer address and ending at (but not including) 
the specified stop address. The specified stop address then becomes the current buffer 
address. You specify the stop address immediately following the RA order, just as you 
specify an address after an SBA order. After the stop address, you specify the character 
that you want repeated. Symbolically this appears as: 

RA is 3C in hexadecimal. RA can repeat null characters and can erase selected parts of 
the screen. You may also use it to repeat any other character. To put a row of asterisks 
under the last title in the sign-on panel, after the DC statement for YOU MAY PRESS 
THE ENTER KEY, you specify an SBA for R12, Cl. The RA order should repeat the 
asterisk character to location Rl, C 1 (the address after the last *). This is noted on the 
layout form as shown in Figure 7-25. 

The order in the example is coded as: 

DC X'3C4040' 
DC C'*' 

If you want to delete a field already on the screen, you can repeat the null character 
to delete it. 



Attribute 

Display Buffer 
Non-'" Printer Address 4i High Sal Disp MDT "E 

Item Row Col Dec Hex 0 Prot No. Int Det Prt On 

I 01. II "'Ft 48A 
CF ATT ....... 

R. Oi 02- elF' C fA 
4 ATT V"" 

3 IJ' 0' llC' c ~A 
4 i:' ATT ....... Y"" 

1- 06 07 c ~ ATT 
J • 

5 b" !S CMI! I~ .A 
_c F ArT v v-

h Ob 35 c ~ ATT 
7 07 01 CYo CI ~A 

I_~ ~ AiT .,..... v-
B 07 J6 c r: ATT yo' 

Cf 07 Rg C'It.' 1< ~~ 
c ~ ATT V"" 

Ib If) oS ~1:J.j cu 
~ ATT v-

/I II tJS t.6IJII 14 lA 
II. 0/ tJ/ A • 

Figure 7-25. Example of RA Order 

Write Control Character (WCC) 
The control unit to which the display unit is attached uses the orders to format the 
panel. One control character for the control unit must be included as the first character 
of every panel you write: the write control character (Wee). The wee is a hexadecimal 
code that provides control information for the control unit and defines printer informa­
tion for printing panels. The other information in the wee specifies: 

• Whether to sound the audible alarm. The audible alarm is an optional display unit 
and printer feature that sounds a tone at the display unit upon program request. 
You can request this function by selecting the appropriate wee hexadecimal code. 
If this feature is not installed on a display unit, the request is ignored. 

• Whether to restore the keyboard at the end of your panel operation. If this option 
is requested, the keyboard, which locks when the operator completes a panel opera­
tion, is automatically unlocked when the program has finished processing the opera­
tor's input. Keyboard restoration means the operator does not have to press the 
RESET key. 

You might not want to unlock the keyboard after each panel is displayed. For ex­
ample, if you plan to write out another panel before you want to accept input, 
locking the keyboard prevents the operator from entering data before it is needed. 
Also, after writing an incorrect panel, you may want to force the operator to press 
the RESET key to make sure you have gained his attention. 

• Whether to reset the modified data tag (MDT). If this option is specified, the attribute 
characters of all modified fields are reset. This function resets all input fields to their 
original (unmodified) status when an operation is completed so they are ready for the 
next operation. 
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The Operator's Response 

7-24 

Each panel written to a display unit or printer must begin with the wee to identify 
whether these functions are requested. 

The hexadecimal code for each possible wee combination is shown in Figure 7-26. 

The sign-on panel data is now complete and can be sent to the display unit. 

WCCs for the Display 

Start Sound Restore Reset Code This Audible 
Printer Alarm Keyboard MDTs Hex Value 

No Yes Yes Yes C7 

No Yes Yes No C6 

No Yes No Yes C5 

No Yes No No C4 

No No Yes Yes C3 

No No Yes No C2 

No No No Yes C1 

No No No No 40 

WCCs for the Printer 

Sound 
Code This Hex Value If You Want 

Start Audible Restore Reset NL and EM 40-Char. 64-Char. 80-Char. 
Printer Alarm Keyboard MDTs Codes Honored Line Line Line 

Yes Yes Yes Yes 4F 5F 6F 7F 

Yes Yes Yes No 4E 5E 6E 7E 

Yes Yes No Yes 4D 5D 6D 7D 

Yes Yes No No 4C 5C 6C 7C 

Yes No Yes Yes 48 58 68 78 

Yes No Yes No 4A 5A 6A 7A 

Yes No No Yes C9 D9 E9 F9 

Yes No No No C8 D8 E8 F8 

Note: Hexadecimal codes are given in EBCDIC. 

Figure 7-26. WCC Hexadecimal Codes 

When the sign-on panel is displayed, the operator responds by entering name, location, 
and serial number as shown in Figure 7-27. As the operator keys this information, the 
entered data characters are stored in the display unit's buffer and are displayed as part 
of the panel. Data that is entered in a non displayable field is stored in the buffer, but 
does not appear on the panel. 

When the operator finishes entering the requested sign-on data, he indicates the end of 
this operation by pressing the ENTER key, which causes an automatic Read Modified 
command execution and sends the following information to your program: 

• An attention code to identify that the ENTER key was pressed 

• The address of the cursor's location 

• The start buffer address code to identify the next 2 characters as addresses 

• The starting addresses of every modified field, followed by the data in the modified 
fields 

Figure 7-28 shows this sequence of input data, which is explained below. 



SIGN-ON PROCEDURE 

PLEASE ENTER YOUR SIGN-ON INFORMATION 

NAME: JOHN SMITH LOCATION: BOSTN 

SERIAL NUMBER: 96398~ 

WHEN ALL INFORMATION IS COMPLETE 
YOU MAY PRESS THE ENTER KEY 

Figure 7-27. Sign-On Panel with Operator's Input 

Addr of Text from Addr of Text from ? 
~ [J AID first first second second 

for Cursor modified modified modified modified ~ 
ENTER address SBA field 

Figure 7-28. Input Data Sequence 

Attention Identifier (AID) 

Input Data 

field SBA field field 

The attention identifier (AID) is a hexadecimal code. By identifying this code, your 
program can determine in which of several possible ways the operator contacted the 
program and determine what request is being made. For example, pressing the ENTER 
key requests "Please enter this data." 

The AID code is always the first code your program receives from the display unit. The 
hexadecimal codes for all AID codes are shown in Figure 7-29. 

For a Read Modified, the AID code is followed by the cursor address, which is the 
hexadecimal code for the row and column location of the cursor when the operator 
contacted your program. 

All the modified fields from the panel follow the AID code and the cursor address. A 
modified field is any field whose attribute character has the MDT on. A modified field 
can be one that was modified by the operator or one that was defined by you in your 
program with the MDT on in its attribute character. 

When any character location in an input field is modified by the operator, the MDT in 
the attribute character for that field is automatically turned on. An input field is not 
necessarily a modified field. If the operator made no entry in the SERIAL field, for 
example, only his name, location, and the date would be sent as modified fields to your 
program. 

The display unit sends all the data in a modified field except nulls. When an operator 
finishes an operation, the display unit reads through the buffer for every attribute 
character whose code indicates that its MDT is on. Each time one is found, the display 
unit provides an SBA code and the starting address (the attribute character's address 
plus 1) of the modified field. The SBA code identifies to your program that an address 
follows. It is the same X' 11 ' code that you coded in your panel to identify the starting 
locations of the panel's text. 
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Attention Identification 
(AID) Configuration 

AID Values for Text Read 

Graphic 
Char- EBCDIC 
actar (Hex) Operator Action 

- 60 No action by display operator 

y E8 No action (printer) 

70 ENTER key pressed 

1 F1 PF key 1 pressed 

2 F2 PF key 2 pressed 

3 F3 P F key 3 pressed 

4 F4 PF key 4 pressed 

5 F5 PF key 5 pressed 

6 F6 PF key 6 pressed 

7 F7 PF key 7 pressed 

8 F8 PF key 8 pressed 

9 F9 PF key 9 pressed 

: 7A PF key 10 pressed 

# 78 PF key 11 pressed 

@ 7C P F key 12 pressed 

= 7E Immediately detectable field selected 

0 FO TEST REQUEST key pressed 

W E6 Data transferred from card reader 

AID Values for Short Read 

- 60 C LEAR key pressed (screen cleared) 

% 6C PA 1 key pressed 

> 6E PA2 (cancel) key pressed 

, 68 P A3 key pressed 

Figure 7-29. Attention Identifiers (AIDs) in 
Hexadecimal Codes (EBCDIC) 



SBA Codes 

Program Access Keys 

Program Attention (PA) Keys 

SBA codes identify the incoming data by cross-referencing it to the correct input field. 

For the sign-on panel, your program knows that row 6, column 8 (X'C34F') is the start 
of the name input field. When it receives the first SBA code (X'11 '), it checks the address 
that follows to see whether it is (X'C34F'). If it is, your program knows that the text 
following it (until the next SBA code) is the operator's name and can process the input 
accordingly. 

The first part of the input from the sign-on panel is as follows: 

170 I C41 C6\11 I C314F I J I 0 I H I N I I s I M II I T I H I ... 
The hexadecimal codes are: 

7D: The AID code for the ENTER key. (See Figure 7-29.) 

C4C6: The cursor address R7, C23. The cursor is at the next character location 
after the entered serial number. 

11: The SBA (Set Buffer Address) order code, which tells the program that the next 
2 characters are addresses. (See Figure 7-21.) 

C34F: The location (R6, C8) where the following text is located on the panel. 

JOHN SMITH ... : The first modified field containing the operator's name. 

Each 3270 keyboard has at least one program (PA) key that the operator can use to 
request program attention without sending any input data. 

The AID codes for the PA keys are shown under a separate heading in Figure 7-29 
because they are not followed by input data, even though there may be modified fields 
on the panel when a P A key is pressed. All four short read codes consist of the AID 
code only. 

Your program should use these keys for operator requests for immediate action, such as 
trouble alerts, or for requests for termination. For example, the assignment of several 
PA keys might be: 

P Al : Terminate current application. 
PA2: Return to starting (master) panel. 
PA3: Explain system message. 
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Program Function (PF) Keys 
Program function (PF) keys are a keyboard feature. Your program defines the function 
that each key requests when it is pressed by the operator. 

There is a separate AID code for each PF key so that your program can quickly identify 
which key was pressed and, consequently, which function was requested. When a PF key 
is pressed, all modified fields on the panel and their addresses are sent with the AID code 
and cursor address, the same as the ENTER key. For this reason, a PF key can be a 
valuable timesaving device for the operator. For example, the assignment of several PF 
keys might be: 

PF 1 : Return to previous panel. 
PF2: Clear (without using data) and repeat current panel. 
PF3: Set up next panel. 
PF4: Page forward. 
PF 5: Page backward. 
PF6: Return to page #1. 

Selector-Pen Input and Output 

Selector-Pen Field Format 

7-28 

Positioning data for selector-pen (optional feature) use and setting the attribute char­
acters are the same as for any other type of data, but the selector pen has additional 
data-stream requirements. 

A field for selector-pen operations must be defined as shown in Figure 7-30. 

The attribute character, the designator character (described under the next heading), 
and displayed alphameric characters must be on the same line. If the field is longer 
than one line, only those characters on the same line as the attribute character can be 
detected by the selector pen. 

SPD 
(Selector 
Pen 
Detectable) 
Field 

Data Preceding field (on the same line as the SPD field). 
Character 

3 Space 
Characters 

Attribute 
Character 

Designator 
Character 

Displayed 

3 Null 
Characters 

Attribute 
Character 

Data 
Character 

Three space or null characters must precede the attribute 
character defining the SPD field unless the attribute character 
is the first character on the line. 

The attribute character defines the field as displayed and 
selector pen detectable. (An SPD field may be protected or 
unprotected, alphameric or numeric.) 

The designator character which defines the type of operation 
performed by detection on the field. 

One or more displayed alphameric characters for sensing by 
the selector pen. 

Three null or space characters are required when a new field 
follows on the same line as the SPD field. 

Succeeding field (on the same line as the SPD field). 

Figure 7-30. Definition of Field for Selector-Pen Operation 



Designator Characters 
Designator characters defme two types of selector-pen fields: selection and attention. 
Each type of field performs a different selector-pen operation. 

The selection field is defined by a question mark (?) designator character. When the 
selector pen detects a selection field, the MDT bit in the attribute character for that 
field is set in the display buffer. Also, the designator character is automatically changed 
on the screen to a greater-than (» sign to provide a visible indication to the operator 
that the detection was successful. If a mistake was made and the operator again detects 
on the same field, the> reverts to a ? and the MDT is reset. The attention field is 
defined by a space or null designator character. Probing an attention field is similar 
to using an ENTER key. The input information is released to be read by the computer 
when it is ready to do so. 

Figure 7-31 shows a sample selector-pen panel that illustrates some of the special input 
and output data stream considerations. 

For output, an Erase/Write creates the panel. In the WCC, you enable input and 
optionally reset the MDTs. Next you specify an SBA sequence to get you to Rl, C7, 
followed by an SF with a protected attribute. 

This should be followed by the heading "PICK ... COLUMN" and another SBA to R3, 
C9. Then specify an SF order, followed by a protected (detectable fields may be pro­
tected) and detectable attribute. Next you need the designator "?" followed by "RED": 

I C \ 0 \ L \ U \ M \ N ISBA \ H3\ C9\ SF I P+D I ? I R I E \ D I 
An SBA after "RED" to R3, C25, provides more than the 3 required null characters and 
positions the SF, attribute, and designator for "2 DOOR". This type of sequence is 
repeated for the remaining fields to location R 7, C28. The designator here must be a 
null or a blank so that probing the ENTER field releases the selection to the computer. 

01 

02 

03 

04 

.. 05 

06 

07 

08 

09 

10 

11 

12 
3: 
0 13 a: 

Figure 7-31. Sample Panel for Selector-Pen Detection 
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As the operator uses the selector pen, the program correlates the address of each selector­
pen-detectable field with the data associ~ted with it. 

To combine selector-pen~detectable input with keyboard input, use the keyboard to 
release the data to the computer by pressing the ENTER key or a PF key. Use of the 
selector pen to release the data transmits only the addresses of the selector-pen-detected 
fields. 

In this example, if you pick RED and 4 DOOR, the symbolic input would appear as 
follows: 

I Pen AID I ;~~~r I SBA I R31 C10 I SBA I R41 C2s1 

Shortening transmissions by eliminating unnecessary data requires some caution. If you 
design a panel requiring both pen selection and keyboard entry, do not put an attention 
designator (space or null) on the panel. An attention designator after keyboard entry 
transmits only the address of the keyboard input field and causes the loss of its contents. 
Not having an attention designator on the panel assures you that an ENTER or PF key 
will be used and the modified field contents will be transmitted (and the words "RED" 
and "4 DOOR" in the example). 

The Relationship of One Data Stream to Another 

Modifying Existing Panels 

7-30 

The examples used so far have assumed that you started with a blank screen and that 
you built the entire panel into your data stream with ERASE or WRITE commands. 
This approach may lead to tedious work and lengthy data streams, which you can avoid 
if the panel you wish to display differs only slightly from the one that is presently dis­
played. 

Suppose the displayed panel is the sign-on panel in the previous sections. If the operator 
keys an invalid serial number, you may wish to notify him of his error and request 
reentry of the serial number field only. You could create a new error message panel, 
write it to the display, require that the operator acknowledge its receipt, create a special 
serial number entry panel, write it, and finally read the corrected serial number. A 
better way might be to use the existing sign-on panel. 

After the operator has keyed the data and it is has been read into the computer, the 
screen appears as shown in Figure 7-32. You would like the screen to look like Figure 
7-33. Most of the information you want displayed is already there. An Erase/Write 
command would clear the screen and require writing a data stream containing all the 
information for the new panel. You could use a Write command which modifies existing 
data in the 3270's buffer. 

To change the panel in Figure 7-32 to look like Figure 7-33, you would: 

1. Position the cursor at R7, CI7, 

2. Replace the message beginning at RIO, CS with the error message, 

3. Change the attribute at RIO, C4 to high intensity for the error message. 



Figure 7-32. Modifying an Existing Panel - Basic Panel 
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11 

12 
3: 
~ 13 

Figure 7-33. Existing Panel with Error Message 
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Write Control Character (WCC) 

7-32 

To do this the right side of your panel layout for the error panel might (in abbreviated 
form) look like Figure 7-34. 

Item 1. Repositions the cursor to R7, CI7. 

Item 2. Changes the attribute at RIO, C4 to protected and high intensity. If the designer 
of the sign-on panel had combined the original field at this location with the 
previous field, the SIGN-ON PROCEDURE field, and the following field by 
omitting the attributes at RIO, C4, R2, CII, and R4, C2 (as you saw in the 
discussion of attributes), the result would have been undesirable. The attri-
bute placed at RIO, C4 would begin a new field. This would not affect the 
preceding field but, by wraparound, would cause SIGN-ON PROCEDURE 
and PLEASE ... INFORMATION to be of high intensity, even though they 
were neither intended to be so nor rewritten. For this reason, you should 
adhere closely to the Field Concept and not combine fields unless necessary 
for efficiency; if you must combine fields, be very careful to avoid undesired 
results. 

Item 3. Repositions the data flow to place the second line of the error message cor­
rectly: 3 characters are used instead of 6 null characters. 

Item 4. Repositions the data flow for the third line of the error message. 

Since there are two different types of Write commands, you must tell the I/O portion 
of your program which type to use for the data stream. You may want to indicate the 
type you want in a comment in the data stream. It is suggested that you establish some 
convention for indicating command selection by discussing it at your installation with 
the persons responsible for the I/O portion of the program. 

Attribute 

Display Buffer 
Printer Address 

II> Non-a; 
High Sel Disp MDT "0 

Item Row Col Dec Hex 0 Prot No. Int Det Prt On 

I 07 17 'lISA 
JC 

2 10 104 I~BA 
I~F IA++ V V 

"L tt AlE J of ERRo~ M E55, 4 r:,f • 
~ 11 OS IS8A 

~u: ~E 2. OF fRRo,~ ~~~c..~ IAGf I, 

.. ~ I~ 1a5 SSA 
\\L] 'NE. S loF eRROl ~~E:~C ,A~j ~ " 

Figure 7-34. Panel Layout Changes for Error Message (Keyed to Text) 

When the operator presses the ENTER key after filling in the sign-on panel, the keyboard 
automatically locks, as it always does after an operator-initiated input operation. One 
function of the WCC, which was also discussed under "Coding the Panel," is to enable 
the keyboard. You should now decide whether you want the WCC at the beginning of 
the error panel data stream to enable the keyboard for the operator. Though it is normal 
to enable the keyboard at this point, you may not want to do it here. It might be better 
for the operator to press the RESET key, calling further attention to the error panel. 

In Figure 7-32, assume that the operator now keys 9 and presses the ENTER key. The 9 
corrects the original entry error, and the serial number field now reads 963981. What 
goes into the computer? The prior discussion of input data streams shows the basic 



Erase Unprotected to Address 

format, but which fields can you expect? You know that the serial number input field 
will be received in its entirety, since keying the 9 caused the 3270 to turn on the MDT 
for this field, and any field that has been modified is transmitted in its entirety (except 
nulls). 

The input field MDTs for NAME, LOCATION, and SERIAL NUMBER were all turned 
on by the data entered into those fields in the sign-on panel. Though an Erase/Write 
resets all MDTs, a Write does not; therefore, if you do not reset them, all 3 input fields 
are returned to the computer. Since not all of them have changed, not all 3 should 
return to the computer. You may specify in the WCC that all MDTs in the device are 
reset off or not modified (you should do so here). 

You may also want to sound the audible alarm, if you have one, with the error panel. 
A WCC to reset the keyboard, reset all MDTs, and sound the alarm is defined as 
DC X'CT (see Figure 7-26). You can now use the Write command to change the sign­
on panel into the error message panel. 

Caution: As you have seen, the Write command allows you to modify an existing screen 
image while retaining all, or a portion of, the information already displayed. With the 
Write command, you can treat the 3270 as a typewriter-type terminal and write your 
panel line by line or field by field. Using multiple Write commands to create a panel, 
while technically possible, may create problems . 

. This operator might start keying data into the panel before you have finished writing it 
all to the screen. You can prevent this problem by not enabling the keyboard (see WCC 
above) until the last Write in the series. 

Using successive Write commands to accomplish what one Write command can do is an 
inefficient use of the communication line on remote 3270s, and unnecessary I/O over­
head on local 3270s. In addition, in both local and remote use, successive Write com­
mands without an intervening READ may result in a blinking effect while you build 
up the panel. Blinking may be annoying to the operator. 

Wherever possible, use a single Write command to avoid the inconveniences noted above. 

The error panel shown in Figure 7-33 displayed the erroneous serial number. All the 
operator had to do was key over the incorrect digits. This may sometimes be confusing. 
You might instead want to erase only the serial number input field, as shown in Figure 
7-35. 
Begin again with the desired WCC. Place the cursor at R7, CI7 with an SBA to R7, 
C17, followed by an IC order. To erase what was entered in the serial number input 
field, use the Erase Unprotected to Address order, or EUA (watch the sequence of these 
letters so you do not confuse them with EAU, which is discussed next.) The EUA 
order inserts nulls (erases all unprotected positions, including attributes) from the. cur­
rent buffer address up to, but not including, the specified stop address. 

The specified stop address then becomes the current buffer address. The format of the 
order is similar to an SBA; the code for the order itself (X'12' EUA) is immediately 
followed by a row and column address. 

At the first position to be erased (a result of prior operation), you should include an 
EUA order. For a terminating address, you may use R7, C23 (the first position after 
the last to be erased). There is a better stop address, however. Since EUA erases only 
unprotected fields, and since the field beginning at R 7, C23 is protected, it can be 
included in the range covered by the EUA. If RIO, C4 is used as the stop address, 
nothing additional is erased, but you can then write the next attribute without using an 
SBA, saving 3 characters of transmission (see Figure 7-36). The current buffer address 
is the stop address. Any data or SF order that follows goes into the buffer at this address. 
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The EUA order erases all unprotected fields within its range and can erase multiple 
fields. Suppose you wanted all three input fields erased on the error panel, as shown 
in Figure 7-37. 

First place the cursor at R7, C17; then back up with an SBA to R6, C8 (the name input 
field) before issuing the EUA to RIO, C4 (see Figure 7-38). 

You could have started at R6, C8 with an SBA to R6, C8, followed by the EUA to RIO, 
C4. Sometime later in the data stream, however, you would have had to back up, prob­
ably with an. SBA to insert the cursor. 
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a: 

Figure 7-35. Enor Message Panel with Serial Number Field Erased 
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Figure 7-36. Example of EUA Use 



Erase All Unprotected Command 

COLUMN 
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Figure 7-37. Sign-On Panel with Three Erased Fields 
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Figure 7-38. Erasing Multiple Fields with EVA 

In the preceding example, you wanted to erase all unprotected data, reposition the 
cursor, and add some titles to the sign-on panel to make it an error panel. The Erase 
All Unprotected (EAU) command: 

• Clears all unprotected fields (except attributes) to nulls. 

• Resets MDTs in all unprotected fields. 

• Unlocks·thekeyboard. 

• Resets the AID (see 4'Program Access Keys"). 

• Repositions the cursor to the first character of the first unprotected field. 

This command appears to do what you want (it even does what the wce would have 
done), but it does not write any data to the screen. You could issue an Erase All Unpro­
tected command before the Write command. Then you would just write the new titles 
in their proper positions. You have then issued two commands to create one panel. 
What, then, is EAU for? It logically resets the panel for repetitive input using the same 
panel. Do not use EAU to change panels. 
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Data Entry Example: You can use the EAU command to change a sign-on panel slightly 
and make it a data entry panel. Then the operator just keys in NAME, LOCATION, 
and SERIAL NUMBER for the first employee. If an error is made, an error panel is 
shown. If there is no error, you may want to clear the input, reset the MDTs, unlock 
the keyboard, and reposition the cursor. 

The data entry panel might appear as shown in Figure 7-39. 

The operator keys JOHN SMITH, presses TAB, keys BOSTN, presses TAB, keys 963981, 
and presses ENTER (Figure 7-40). 

You simply send the 3270 and EAU command to unlock the keyboard. The operator 
then sees the same panel as in Figure 7-39. The operator may now key data for the 
next employee. You have used your knowledge of what is displayed already to arrive 
at the next panel or to re-create the present panei: 
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Figure 7-39. Example of Data Entry Panel 
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Figure 7-40. Data Entry Panel with Entered Data 



Repetitive Output 

Program Tab 

In the data entry example, you used one panel repetitively for input of employee infor­
mation. You can reverse the requirement and design an employee data screen. For this 
example, assume the application is inquiry with browsing capability. Assume also that 
the operator has previously used another panel to request the information for employee 
number 963981. The display might appear as shown in Figure 7-41. 

At the bottom of the panel, the operator is instructed to use the PAl key to see the 
next employee page, probably number 963982. The P A2 key is assigned to page back­
wards. Remember, P A keys are assigned by the program. Program access keys cause a 
short transmission; they do not even transmit the contents of changed fields. For an 
inquiry and browsing application, there should be no input. The P A key assures there 
is no input even if the operator changes one of the unprotected fields; its use is there­
fore preferred to that of the ENTER or PF keys. 
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Figure 741. Employee Data Panel 

The input fields in the previous examples are output fields in this example. You could 
designate them as protected, but, if you did, you could not use another 3270 function 
called Program Tab. The Program Tab (PT) order advances the current buffer address 
to the address of the first character location of the next unprotected field. When the 
PT order immediately follows an alphameric or null character (not another order) in 
the WRITE data stream (other than the character specified by the Repeat to Address 
order, which is discussed earlier), it also inserts nulls in all the character positions from 
the current buffer address to the end of the current field. The PT order can be used 
to page through the employee data file. 

Chapter 7. Screen Design 7-37 



7-38 

When the operator is ready to view the information for the next employee, h~,presses 
the PAl key. Since you want only to modify the present panel, not erase it or blank the 
unprotected fields, you request a WRITE command with a WCC to unlock the keyboard. 
Because you are not sure of the present buffer address, you might begin with an SBA 
order to R6, C8 followed by the next employee name from the disk file - JOE AMES. 
Because this name contains fewer characters than JOHN SMITH, the screen would look 
like this if you did not clear the remainder of the field: 

03 

04 

05 

06 

07 

08 

You must also place the location code at location R6, C36. You could use blanks after 
the name and an SBA sequence, or EUA with its associated address. Use PT instead. 
Insert a PT order after the "S" in "AMES". The single PT order clears the remainder 
of the unprotected name field to nulls and positions for the location code. PT should 
also follow the location code to position for the serial number. The data stream might 
look like this: 

I WCA I SBA I Rsl C3S\ J \ 0 I E\IA I M I E I S I PT \ K \ N I GiS \ T \ PT 19\3\9\8\21 

The screen would appear as shown in Figure 7-42. 

As you have seen, you can write each new panel out in its entirety with an Erase/Write 
command. You should understand the relationship between the past data streams and 
the one you are building. 
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Figure 7-42. Panel Defined with Program Tab 



Chapter 8. Screen Management 

I 
I 

--- Application 
Programs --- ---

A screen-management program module is a set of subroutines physically separate from 
application programs and from the telecommunication-management program module of 
an online 3270 system. Figure 8-1 illustrates this relationship. 

Support functions in a screen-management program may reduce the amount of detail 
work required by the application programs and effectively use the features of the 3270. 
The separation of screen management from the other programs also allows screen manage­
ment to be modified with little or no impact on application programs or on the 
telecommunication-management programs. 

Screen management might include: 

• Decoding input data streams. 

• Dynamic building of output data streams. 

• Generating multiple I/O requests to the Line Control Module based upon a single 
request from an application program (that is, WRITE then READ). 

• Automatic paging; the application program passes multiple pages to screen manage­
ment, which asks the line control module to write a particular page to a display, 
depending on the display operator's request. 

• Automatic copying (providing a hard copy of a display image). 

The copy function supports data movement between any types of device attached to the 
same control unit: display to display, display to printer, printer to display, and printer to 
printer. To prevent copying information from an unauthorized device, the control unit 
provides a program-controlled copy lock for devices attached to it. If the first position 
of a device buffer contains an attribute character with the protected option and the 
second buffer position contains a null character, the control unit rejects any attempt to 
copy from that device. 

.. ~ 

Screen 
Telecommu- Physical TP 
nication Interface 

Management 
Management -- such as BTAM 

Figure 8-1. Relationship of Screen Management to Telecommunication Management 
and Application Programs 

Decoding and Generating Data Streams 

The data streams sent between application programs and the 3270 contain unique 
orders that request particular operations by the 3270 displays and, printers. Generalized 
subroutines can be written to assist the application programmer's interface with the 
3270 system, and an interface can be built to simplify online programs. 

This chapter discusses several approaches to developing a screen~management module 
whose functions the application programmer can use to prepare output data streams and 
to decode input data streams. The approaches demonstrate how spme 3270 device­
dependent considerations can be removed from the application programmer's responsi­
bility. The different techniques for 3270 input or output data stream manipulation can 
be used in various combinations to suit the needs of the installation. 
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This discussion assumes that the BT AM device management routines (line control) make 
the local and remote 3270 transparent to the application program. Therefore, discussion 
of data streams in this chapter ignores all header data in the input stream up to and 
including the AID character, and all header data in the output stream up to hut not 
including the write control character (WCC). 

Decoding Read Modified Input Data Stream 

8-2 

A Read Modified command for a display station with a formatted screen (a screen with 
at least one attribute character defined) produces a data stream consisting of the data 
from each field whose modified data tag has been turned on (either by program control 
or by data entered in the field). Each transmitted data field is preceded by the 3270 
buffer address where that data is located on the display. The order of the fields trans­
mitted from the screen is from left to right for each line, starting at the top of the screen 
and ending at the bottom of the screen. All null characters in a transmitted field are 
stripped out by the control unit during transmission. 

The data stream, ignoring the header information up to and including the AID character, 
appears as: 

A1 A2 Data SBA A1 A2 

If the data entered in a field is of variable length or if a field can be skipped by the 
terminal operator, the data from a particular field on a given panel can appear in a dif­
ferent location within the data stream for each set of operator input. A Read Modified 
command produces a variable-length data stream offixed-Iength fields and variable­
iength fieids concatenated together. 

Each 2-character screen address in the data stream is immediately preceded by a Set 
Buffer Address (SBA) order. The detection of each SBA order in the data stream 
identifies the next 2 characters in the stream as a 3270 screen address and also indicates 
the end of the preceding data field. The System/360 and System/370 Translate and Test 
instruction (TRT) can be used to scan the data stream and to stop at each main storage 
address containing an SBA order. If the detected main storage address of the current 
SBA order is known, the following calculations can be performed for a given data stream: 

SBA(I), ADD(IA), ADD(IB), DATA FIELD(I), 
SBA(2), ADD(2A), ADD(2B), DATA FIELD(2), 
SBA(3), 

The numbers in parentheses are used as subscripts to provide unique identification: 

• The length of data field(1) = [Address of SBA(2) - Address of SBA(1)] -3. 

• The 2-character 3270 screen address of data field(l) can be found at the address 
of SBA(I) + 1. 

• The length of data field(2) = [Address of SBA(3) - Address of SBA(2)] -3. 

• The 2-character screen address of data field(2) can be found at the address of 
SBA(2) +1. 

The 2-character 3270 screen address as it appears in the input stream does not provide 
a direct decimal or binary numeric value that can be used to calculate the relative position 
in the 3270 buffer from which the data was read. However, you can use the following 
routine to convert the 3270 address as it appears in the input data stream into a binary 
value that directly indicates the position (relative to zero) of the data in the 3270 buffer. 



Non-Selector-Pen Data Streams 

Assume that R3 contains the address of SBA(1) and that R4 and R5 are work registers. 
R5 will contain the result at the end of the routine. 

ADDCNVRT EQU * 
SR R4, R4 
SR R5, R5 
IC R4, 0 (R3) 
N R4,=F'63' 
IC R5, I (R3) 
N R5, = F'63' 
SLL R4,6 
AR R5, R4 

CLEAR WORK REG 
CLEAR WORK REG 
GET FIRST ADDRESS CHAR (ADD (1 A)) 
TURN OFF ALL BITS EXCEPT LAST SIX 
GET SECOND ADDRESS CHAR (ADD (1 B)) 
TURN OFF ALL BITS EXCEPT LAST SIX 
SHIFT FIRST ADDRESS SIX BITS TO THE LEFT 
ADD THE RESULTS TOGETHER 

By use of the above technique, several approaches can be developed to a general-purpose 
subroutine that decodes the variable-field-length data stream for the application program, 
and returns the data in a more easily processed format. 

Display Buffer Image Technique: By using the READ BUFFER command, you can use 
the display buffer image technique to return to the application program a main storage 
buffer area of the same size as the display buffer (480 or I ,920). The data read from the 
display is placed in the same relative position in the main storage buffer that it occupied 
in the display buffer, with all other positions in the returned buffer cleared to spaces. 

For this technique, use the TRT instruction and the 3270 address conversion routine. 
You must know the relative locations in the display buffer where the operator can 
enter data, so that the decoded buffer can be processed when returned by the mapping 
subroutine. The completed layout sheet for the panel in which the operator enters data 
will give you the required addresses relative to the respective buffers. 

With the image technique, all data received from the 3270 is left-justified in its respective 
fields. This has no effect on fIXed-length fields, variable-length alphameric fields (which 
are normally left-justified), or omitted input fields. However, you must be aware of 
variable-length numeric fields where the operator can omit leading O's. 

Although the image technique requires little main storage for the mapping subroutine, 
main storage can be wasted if the routine returns a complete buffer with little data. To 
help overcome this problem, the decoding routine can.pass back to the application 
program a field at the beginning of the buffer. The field indicates the total length of the 
buffer, which allows the decoding routine to use a buffer area just large enough to 
accommodate the relative address of the last data field read. 

Mapping from a Table of Requirements: This mapping technique requires a table 
assembly for each unique input panel that the mapping subroutine decodes for the 
application program. The table provides information to the subroutine so that the input 
data stream in one main storage buffer can be decoded a field at a time and moved to a 
specified relative offset in another main storage buffer (the target buffer) according to 
the directions assembled in the table. The preassembled table could be used to specify 
the following information to the mapping subroutines: 

I. The 3270 buffer address preceding each field, which could be read from a 
particular panel. This is the buffer address as it appears in the data stream that 
corresponds to the first data position in a field, not to the buffer location of the 
attribute character that defines the field. Any data fields in the 3270 input stream 
that do not have a matching buffer address in the table would be ignored by the 
typical mapping routine using the table approach. 
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2. An offset relative to zero that provides the starting position of each field in the 
target buffer. This information allows the application programmer to order the 
fields in the target buffer in a sequence that mayor may not agree with the field 
sequence in the transmitted data stream. 

3. A value that indicates the maximum length of each field in the target buffer. 
This information allows the mapping routine to truncate data stream fields that 
are too long for the target fields. The maximum field length value is also required 
if the mapping routine supports right justification of fields during mapping. 

4. A flag byte consisting of bit switches that could indicate: 

• Whether left justification with low-order blank padding is requested 

• Whether right justification with high-order zero fill is requested 

• Whether the field should be translated to ensure uppercase characters only 

• Any additional functions the installation wishes to implement in the mapping 
routine 

Figure 8-2 shows some typical logical contents of the table. The order of the elements 
within each table entry is optional. 

Assume that you map the following input data stream in hexadecimal using the sample 
table in Figure 8-2: 

I 140D4FIF2F31140E8818283848511CIC6E385A7A3 

The following target buffer, also in hexadecimal, would be returned to the application 
program: 

CIC2C3C4C54040404040FOFOFIF2F3E385A7A34040 

This approach to mapping makes the application program's input processing routine 
device-independen 1. 

TABLE 
ENTRY1 

ENTRY2 

ENTRY3 

ENDOLIST 

OS 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 

OH 
X'40D4' 
H'10' 
HL1'5' 
X'SO' 
X'40ES' 
H'O' 
HL1 '10' 
X'40' 
X'C1C6' 
H'15' 
HL1'6' 
X'OO' 
X'FF' 

ACTUAL 3270 ADDRESS FOR POS 20 
RELATIVE OFFSET IN TARGET BUFFER 
MAX FIELD LENGTH OF TARGET FIELD 
RIGHT JUSTIFY, NO TRANSLATE FLAG 
ACTUAL 3270 ADDRESS FOR POS 40 
RELATIVE OFFSET IN TARGET BUFFER 
MAX FIELD LENGTH OF TARGET FIELD 
LEFT JUSTIFY, TRANSLATE FLAG 
ACTUAL 3270 ADDRESS FOR POS 70 
RELATIVE OFFSET IN TARGET BUFFER 
MAX FIELD LENGTH OF TARGET FIELD 
LEFT JUSTIFY, NO TRANSLATE FLAG 
END OF LIST INDICATOR 

Note: 3270 buffer addresses in the table are shown relative to buffer location zero,' 
relative offsets in the target buffer are shown relative to zero. 

Figure 8-2. Table of Requirements 



Instead of the mapping table, you could write a macro instruction to prepare the table; 
the macro would convert written requests into the proper machine language constants. 

A typical format for a macro instruction to build the sample table shown in Figure 8-2 
might be: 

MAP 
MAP 
MAP 
MAP 

NAME=TABLE,MODEL=2 
ADD=(1,21),OFFSET=II,MAXL=S,JUST=RIGHT 
ADD=(1 ,41),OFFSET=1 ,MAXL=IO,JUST=LEFT,TRAN=YES 
ADD=(1,71),OFFSET=16,MAXL=6,JUST=LEFT 

Note: The ADD parameter specifies the 3270 buffer in row and column notation relative 
to 1. For example, buffer position 0 equals row 1, column 1. The offset values are 
expressed relative to 1. The macro instruction can have default options; for example, 
if JUST=RIGHT is not specified, JUST=LEFT can be assumed. 

The following example shows the logic flow for a table-driven input mapping technique: 

I. Find the 3270 buffer address of a data field to be processed in the input data 
stream, using the TRT instruction. 

2. Determine the length of the data field in the data stream, using the techniques 
discussed in this chapter. 

3. Search the table of requirements, using the 3270 buffer address found in step I as 
a search argument, to find a matching entry. 

4. Add the offset value from the entry found in the table to the starting address of the 
main storage map buffer, to produce the main storage address of the start of the 
receiving field. 

5. If the length of the data field determined in step 2 is greater than the maximum 
field length value in the entry found in the table, go to step 10. 

6. Check the flag byte in the entry found in the table. If left justification is 
requested, go to step 10. Otherwise, proceed to step 7 for right justification. 

7. Move zoned decimal zeros to the receiving field, using the field starting address 
determined in step 4. Use the maximum field length value in the entry found in 
the table as the length for the move. 

8. Develop a new main storage address for the start of the receiving field to accom­
modate the request for right justification. The right-justified starting address for 
the receiving field equals (field starting address determined in step 4 + maximum 
field length value in the entry found in the table) minus length of the data 
field in the data stream found in step 2. 

9. Move the data field from the data stream to the main storage address developed 
in step 8, using the length of the data in the data stream determined in step 2. 
Return to the start of this routine to find the next data field in the data stream. 

10. Move blanks to the receiving field, using the starting address of the field as deter­
mined in step 4. Use the maximum field length value in the entry found in the 
table as the length for the move. 

II. Move the data field from the data stream to the receiving field, using the field 
address determined in step 4. Use the length of the data in the data stream 
(determined in step 2) as the length for the move. 

12. Check the flag byte in the entry found in the table to determine whether upper­
case translation is requested. If it is not requested, return to the start of this 
routine to find the next data field in the data stream. 

Chapter 8. Screen Management 8'-5 



13. Translate the data in the receiving field to uppercase; then return to the start of 
this routine to find the next data field in the data stream. The translation can 
be done in two ways: 

a. Use the TRANSLATE instruction with the translation table built to convert 
lowercase alphabetic characters to uppercase. 

b. Use the OR instruction to place spaces in the field. This will change the DUP 
and FM characters. The FM appears as a semicolon (;) on the screen, but 
appears in the data stream as X'IE'. It will be converted to a true; (that is, 
X'5E'). The DUP appears as an asterisk (*) on the screen, but appears in the 
data stream as X'IC'. It will be converted to a true * (X'5C'). 

Immediate Selector-Pen Data Stream 

8-6 

When a Read Modified command is executed for a display station as a result of an 
immediate detection by the selector pen, the resulting data stream consists of address 
strings that identify the fields on the screen that have the modified data tag set; no 
field data is transmitted in the data stream. 

The data stream, ignoring the header information up to and including the AID character, 
appears as: 

A1 A2 

If the operator keys into a field and an immediate selector field is selected, the keyed 
data is not transmitted. However, if keyed data is entered by the operator, delayed 
selector fields are selected, and the ENTER key or a PF key is pressed, then the address 
and data for all fields, whether selected or keyed, are included in the data stream. 

You can use a subroutine to free the application program from determining which fields 
were selected on a pane1. A table can be built that consists of the 3270 buffer addresses, 
giving the location of each selectable field on a panel. The mapping routine can then 
compare the addresses in the table and return to the application program a list of in­
dicators identifying the selected fields. 

The list of indicators can be returned to the application program. A string of I-position 
fields can be used, and each position can indicate with a unique character that a field was 
selected. The first position in the returned list can be marked if a field in the data stream 
has the same address as the first element in the address table; the second position in the 
returned list can be marked if a field in the data stream has the same address as the 
second element in the address table. The application program can then determine which 
relative positions in the list have been marked to determine which fields have been 
selected by the operator. 

Because the input from a display using selector-pen detection is a series of fIXed-length 
addresses, the mapping routine can analyze the input stream and decode it. 

For example, using the selector panel illustration in Figure 8-3, assume that the operator 
has selected the delayed-detectable fields located at row 5, column 10 and row 3, column 
26 and the immediate-detectable field located at row 7, column 18. The input data 
stream transmitted in hexadecimal from the display would be: 

l1CIE911C2E91IC4Cl 



Figure 8-3. Example of Selector-Pen Panel 

Using the sample table in Figure 8-4, the mapping routine returns a list in hexadecimal to 
the application program: 

406F40406F406F 

This list indicates that the 2nd, 5th, and 7th fields were selected. Note that the addresses 
of the selected fields appear in the data stream in the same sequence that the fields 
appear in the display buffer. When a selector-pen panel is designed by columns, the 
address of the field selected from the first column may not occur before the address of 
the field selected from the second column in the input data stream. 

You can write a macro instruction similar to the one used to build the table in Figure 8-2 
to build the selector pen table: 

MAP NAME=SELTABLE,MODEL=1 
MAP ADD=(3,IO) 
MAP ADD=(3,26) 
MAP ADD=(4,IO) 

SELTABLE EQU * FOR MODEL 1 DISPLAY 
DC X'C1D9' ROW 3 COL 10 
DC X'C1 E9' ROW 3 COL 26 
DC X'C2C1' ROW4 COL 10 
DC X'C2D1' ROW4 COL26 
DC X'C2E9' ROW 5 COL 10 
DC X'C2F9' ROW 5 COL 26 
DC X'C4C1' ROW 7 COL 18 
DC X'FF' TABLE STOP INDICATOR 

Note: The 3270 addresses in the table correspond to the buffer position 
of the Selector Pen designator character in a field, not to the location of 
the attribute character that defines the field. 

Figure 8-4. Sample Mapping Table 
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Mixed Read Modified Input Data Streams 

Building Output Data Streams 

Static Data Strearns 

When some keyed input and some delayed selector-pen detection occur in a panel during 
the same input operation from a display~ you can use the table-driven mapping technique 
for non-selector-pen panels. Specify the table elements so that all delayed selector fields 
have a maximum length of 1 character. The mapping routine places the 1st character 
from the appropriate data stream field into the target field. The 1 st character in a delayed 
selector-pen field that has been selected is always a (»; that is~ X'6E'. The application 
program can examine the target buffer for that character in the proper target field to 
determine whether the field has been selected. 

The 3270 requires specific bit patterns for order sequences, control characters, and buffer 
addressing. The data streams can be prepared in several different ways. A data stream to 
build a static panel (a panel that will always be displayed in exactly the same manner) can 
be assembled in an application program as a set of data constants. A semidynamic panel~ 
which may occasionally be modified or added to~ can have the static portion assembled in 
the application program and have the program dynamically modify or add to the data 
stream. A data stream for a dynamic panel (a panel with a high degree of change) must 
be created or assembled as a unit at execution. Following is a discussion of how to 
reduce the considerations of device-dependency required to support static, semidynamic~ 
and dynamic output data streams. 

You can write macro instructions to simplify the preparation of static data streams for 
the 3270. One approach is to write a set of macro instructions in which each macro 
instruction prepares a single-order sequence. Another approach is to write one macro 
instruction that can prepare all types of order sequences, but prepares only one sequence 
for each execution of the macro instruction in a program. 

A sample macro instruction of the first type might be: 

$MOD MODEL = 1 , 2 

This macro instruction sets a global value so that the specified model number is used 
until another $MOD macro instruction is encountered. The model number is required 
to calculate correctly the 3270 buffer addresses. The buffer address 'C2D5' represents 
column 4, row 30 for a Modell display, and column 2, row 70 for a Model 2 display. 

The following are also examples of the first type of macro instruction: 

$SBA (l ,10) generates the SBA order sequence X'1140C9'. 

$SF (PROT,NUM,SKIP~MDT ,HI,DET ,NONDISP) 

generates an SF order (X'ID') followed by the appropriate attribute character 
defined by the options selected in parentheses. Notice that, if PROT is not 
specified, unprotected is assumed; if numeric is not specified, alphameric is 
assumed. 

$RA (l ,10,'*') generates the RA order sequence X'3C4OC95C'. 

$EUA (l,10) generates an EUA order sequence X'1240C9'. 

$WCC (RESET ,RESTORE,ALARM,PRINT ,4OCHAR,64CHAR,80CHAR,NL EM) 

generates the proper WCC, depending on the options selected in parentheses. 

$CCC (pRINT,4OCHAR,64CHAR,80CHAR,ALARM,A TT ,UNPROT ~PROT ,ALL) 

generates the proper copy control character (CCC), depending on the options 
selected in parentheses. (The CCC identifies the type of data to be copied.) 



$IC generates X'13'. 

$KBD KEYBOARD = APL 

is used with the Data Analysis feature to identify the keyboard providing 
3277 Model 2 display input. 

$SI generates the Suppress Index character, valid for the 3288 Model 2 printer. 
Other printers receive 4 (the or bar) in place of the Suppress Index character. 

After you have defined the macro instruction, the data stream required to build the 
sign-on panel shown in Figure 7-12 could be created as follows: 

SIGNON $MOD MODEL=1 
$WCC (RESET ,RESTORE) 
$SBA (2,11) 
$SF (PROT) 
DC C'SIGN-ON PROCEDURE' 
$SBA (4,2) 
$SF (PROT) 
DC C'PLEASE ENTER YOUR SIGN-ON INFORMATION' 
$SBA (6,1) 
$SF (pROT ,HI) 
DC C'NAME:' 
$SF 
$IC 
$SBA 
$SF 
DC 
$SF 
$SBA 
$SF 
DC 
$SF 
$SBA 
$SF 
$SBA 
$SF 
DC 

(6,25) 
(pROT ,HI) 
C'LOCATION:' 

(7,1) 
(PROT ,HI) 
C'SERIAL NUMBER:' 
(NUM) 
(7,23) 
(PROT) 
(10,4) 
(PROT) 
C'WHEN ALL ... ENTER KEY' 

You could also write the second type of instruction, a single 3270 data-stream macro 
instruction, which might have the format: 

, (attributes) 1 
[symbol] $MAC op-type ,(row,column) [,character] ,MODEL= 2 

3 
4 

symbol 
specifies a symbol that refers to the data stream. 

op-type 
specifies the type of screen control operation to generate. Valid values are SF, 
SBA, IC, RA, EUA, WCC, and CCC. 
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(row, column) 
specifies the row (1 to 24) and column (1 to 80) where the operation starts or 
ends (depending on the op-type). This parameter is required for op-types SBA, 
RA,andEUA. 

(attributes) 
indicates attributes or control bits for SF, WCC, and CCC: 

Some valid values for SF are PROT, SKIP, NUM, MDT, HI, DET, and 
NONDISP. 

Some valid values for WCC are RESET, RESTORE, ALARM, PRINT, 
40CHAR, 64CHAR, 80CHAR, and NLEM. 

Some valid values for CCC are PRINT, 40CHAR, 64CHAR, 80CHAR, 
ALARM, ATT, UNPROT, PROT, and ALL. 

character 
specifies the character used in the RA function. 

MODEL= 
indicates the model of 3270. This model number is used to calculate the buffer 
address. This parameter is specified only once in the first macro instruction of a 
data-stream series or whenever the data stream to be generated is for a different 
model than the preceding series. 

After you have defined the macro instruction, the data stream required to create the 
sign-on panel shown in Figure 7-14 could be as follows: 

SIGNON $MAC 
$MAC 
$MAC 
DC 
$MAC 
$MAC 
DC 
$MAC 
$MAC 
DC 
$MAC 
$MAC 
$MAC 
$MAC 
DC 
$MAC 
$MAC 
$MAC 
DC 
$MAC 
$MAC 
$MAC 
$MAC 
$MAC 
DC 

WCC,(RESET,RESTORE),MODEL=l 
SBA,(2,1l) 
SF,(PROT) 
C'SIGN-ON PROCEDURE' 
SBA,(4,2) 
SF,(PROT) 
C'PLEASE ENTER YOUR SIGN-ON INFORMATION' 
SBA,(6,1) 
SF ,(PROT ,HI) 
C'NAME:' 
SF 
IC 
SBA,(6,25) 
SF ,(PROT ,HI) 
C'LOCATION:' 
SF 
SBA,(7,1) 
SF ,(PROT ,HI) 
C'SERIAL NUMBER:' 
SF,(NUM) 
SBA,(7,23) 
SF(PROT) 
SBA,(lO,4) 
SF,(PROT) 
C'WHEN ALL ... ENTER KEY' 

These two types of macro instructions can generate either a total static data stream or 
static sections of data streams that can be dynamically assembled at execution by the 
application program. 



Semidynamic Output Streams 

Dynamic Output Streams 

A semi dynamic panel requires some dynamic modification. Perhaps an error message 
must be written to a particular part of the panel and the cursor must be moved to the 
input field in which an error was detected during editing. The application program can 
concatenate preassembled static data stream segments into the program, such as field 
error messages. The same macro instructions that build static data streams can build 
partial static streams. As the input from a panel is edited, the standard error message for 
each field can be assembled in the output buffer, thus allowing multiple brief messages 
to be sent to the display in one operation~ 

You may have to change one or two attribute characters from high intensity to low 
intensity and erase the unprotected fields on a display. For example, an error message 
segment may have changed a field to high intensity to call the operator's attention to 
the field; the operator has recognized the error and reentered the correct information. 
The display must now be made ready for the next input on the panel. Concatenate 
the order stream segments to change the attribute characters, and use the Erase Un­
protected to Address (EUA) order to restore the panel; do not transmit all the data and 
orders to refresh the panel completely. 

It may become physically impossible to hold in main storage all possible output data 
. and order stream combinations that could occur during the execution of an application. 
You can incorporate a subroutine into screen management to accept parameters from an 
application program to decode the parameters and to create the data stream. You can 
also write for the application program a macro instruction that builds a parameter list 
inline from entries you specify in the macro instruction, and then branches to the screen­
management routine to build the required orders and data in the buffer area. 

The macro instruction could appear as follows: 

$BUILD ADD=ADDFIELD,ATT=(R3),DATA=(R4),LEN=(RS) 

The ADD FIELD contains the 3270 buffer address in either row-column format, binary 
offset, or 3270 address form. R3 contains the address of the attribute character, R4 
contains the address of the data to be entered in the field, and RS contains the length 
of the data. The attribute character parameter is optional. 

The subroutine could convert row and column buffer addresses relative to I to decimal 
offsets relative to 0 with the following formula: 

Modell Buffer: ((R-I)X40) + (C-I) 
Model 2 Buffer: ((R-I)X80) + (C-1) 

If the row and column buffer addresses relative to I are in 2 single-byte areas in binary, 
the conversion to binary offsets relative to 0 can be coded as follows: 

SR 
IC 
BCTR 
SR 
IC 
BCTR 
MH 
AR 

R3,R3 
R3,COLUMN 
R3,0 
R4,R4 
R4,ROW 
R4,0 
R4,=H'40' USE VALUE OF 80 FOR MODEL 2 
R4,R3 RESULT IN R4 
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The following subroutine converts a binary half word that represents the offset relative 
to 0 of a position in a 3270 buffer to an equivalent 2-character 3270 address. R3 is a 
work register, and R4 points to the binary halfword to be converted. The converted 
result is found at ANSWER. 

LH 
STC 
SRL 
STC 
NI 
TR 

ANSWER DC 
TAB DC 

DC 
DC 
DC 
DC 
DC 

R3,0(R4) 
R3,ANSWER+ I 
R3,6 
R3,ANSWER 
ANSWER+ 1 ,X'3F' 
ANSWER(2),TAB 

X'OOOO' 
X'40CIC2C3C4C5C6C7C8C94A4B' 
X'4C4D4E4F50D ID2D3D4D5D6DT 
X'D8D95A5B5C5D5E5F6061 E2E3' 
X'E4E5E6E7E8E96A6B6C6D6E6F' 
X'FOFIF2F3F4F5F6F7F8F97A' 
X'7B7C7D7E7F' 

Since buffer address wrapping is dependent on screen size, application programs should 
not depend on buffer wrap during write operations. In addition, field attributes must be 
appropriately placed to delimit the end of the screen image. 

Copy Function for the 3271 and 3272 
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Many applications require complete and unaltered hard copy (printout) of the terminal's 
current screen contents for the display station operator. The printer on which the dis­
play contents are printed may support one or more display stations, depending on the 
3270 configuration. 

When using the copy function to obtain a printout on a 3288 Model 2 printer, remember 
that various print belts can be installed on the printer. 

You should derme a program-attention key so that a terminal operator can request hard 
copy on an assigned terminal printer. The screen-management program can be notified 
of the operator's request and perform the appropriate action. 

When a data transfer to the computer occurs from pressing a program-attention key, a 
remote BSC 3277 or 3275 transmits AID and cursor address, and a local 3277 transfers 
only the AID character. The AID character identifies the key that transferred the data. 
No screen data is transmitted; so the program is notified of a specific request. 

Once the request is identified by inspecting the AID character, the program must identify 
the type of unit that made the copy request. This can be done by examining the 
characteristics of the specific device in a terminal characteristics table that you can 
create. For example, depending on the type of device, the following procedures can be 
used to produce hard copy: 

• To copy from a remote 3275 to the printer attached to the 3275, the program should 
send the WCC to the 3275. The WCC restores the keyboard, starts the printer, and 
prints 40 or 80 characters per line. Because the printer attached to the 3275 uses the 
same buffer as the display, all that is necessary to print the buffer (which contains 
the screen data) is the start-print bit in a WCC sent in a valid WRITE command 
sequence. 



• To copy from a 3277 attached to a remote 3271 to a printer attached to the same 
3271, the program should send the following data stream to the printer: STX, ESe, 
eOpy command, eee, from-device address, ETX. The eee specifies start printer, the 
option to copy all data, and either 40 or 80 characters per line. A Model 2 display 
cannot be copied to a Modell printer, but all other copy combinations are valid. 
The device address following the eee is a single-character address that identifies 
the device to be copied from and that is identical with the device address used to 
poll specifically the display requesting the copy function. The eOpy command 
allows the buffer contents of a device attached to a 3271 to be copied to the buffer 
of another device attached to the same 3271, without moving the data to be copied 
to and from the computer. Once the prior data stream has been sent to the printer, 
the program should send the following data stream to the display station that 
requested the copy: STX, ESe, WRITE command, wee, ETX. The wee restores 
the keyboard. The operator has a positive response that the request has been honored, 
and the keyboard allows the operator to continue without manual intervention . 

• To copy from a local 3277 to a local terminal printer, the program should execute a 
Read Buffer command to the display that made the copy request. The Read Buffer 
command is executed, and the display station transmits AID, a 2-byte cursor address, 
and the screen data to the computer. The program should then remove the AID 
character and the cursor address from the received data and, immediately preceding 
the remaining data, insert a wee that specifies start printer and 40 or 80 characters 
per line. The altered data stream, beginning with wee, should then be sent to the 
printer to copy the data. The program should then send a wee with the restore 
keyboard option to the display that requested the copy function. 

If the program determines that the receiving printer is busy, and the requested copy 
function cannot be immediately completed, one of the following actions should be 
taken: 

3271: Notify the terminal operator of the situation, and ask the operator to 
wait or cancel the request. 

3271 or 3272: Perform a Read Buffer to bring the screen data into the computer, 
where it can be queued until the printer is available, without delaying 
the operator. 
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Appendix A. Indicators and Controls 

The indicators and controls associated with each 3270 unit, except the 3287 Printer, 
are listed in Figure A·I and described below (the indicators and controls associated with 
the 3287 Printer are described in Figure A-2): 

OFF·PUSH: This triple.function concentric switch/control is used to control the appli­
cation of power to the unit, and to control the brightness (outer knob) and contrast 
(inner knob) of the displayed image. 

BIT RATE: This two-position toggle switch, added by the Dial feature, allows the 3275 
Model I or 2 operator to select a transmission rate of 600 or 1,200 bps. 

Indicator or Control 

OFF-PUSH (Sw, Ctl) 
BIT RATE (Sw) 
DISCONNECT (Sw) 
INSERT MODE (lnd) 
INPUT INHIBITED (lnd) 
SYSTEM AVAILABLE (lnd) 
Sys Avl (Ind) 
SYSTEM READY (lnd) 
SYNC SEARCH (lnd) 
SELECTED (lnd) 
FLAG DETECT 
CUACTIVE 
OFF HOOK (lnd) 
TRANSMIT (lnd) 
STATUS (lnd) 
POWER ON LOCAL MODE (Sw) 
POWER OFF LOCAL MODE (Sw) 
MAIN LINE ON/OFF (Sw) 
LOC/R EM (Sw) 
ON LINE/OFF LINE (Sw) 
I/O INTF DSBLD (Sw) 
POWER ON/OFF (Sw) 
Power On (I )/Power Off (0) (Sw) 
Carriage Restore (Pb) 
Start Test (Sw) 
VFC Selector (Sw) 
POWER ON (lnd) 
Ready (lnd) 
Ops Chk (lnd) 
Address 1.0. (Label) 

Key: 

Ctl Control 
Ind Indicator 
Pb - Pushbutton 
Sw Switch 
X Basic 
0 Dial Feature 
S SDLC 

Figure A-I. Indicators and Controls 

3270 Unit 

3284, 
3277 3275 3272 3271 3286 3288 

X p' X 
0 
0 

X X 
X X 
X X X 

X 
X X 
X X 
X X 
S S 
S S 
0 
X X 
X X 

X 
X 
X 
X 
X 
X 

X X X 
X 
X 
X 
X 

X 
X 
X 

X X X X 

Note: 3287 controls and indicators are shown 
in Figure A·2. 
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DISCONNECT: This momentary-contact toggle switch, added t9 the 3275 Modell or 
2 by the Dial feature, is used by the 3275 operator when terminating a call. 

INSERT MODE: This indicator is turned on by the keyboard INS MODE key to show 
that the unit is in Insert Mode of operation. It is turned off by the keyboard RESET 
key. 

INPUT INHIBITED: When lighted, this indicator shows that manual input to the unit 
from the keyboard, selector pen, or operator identification card reader is inhibited. 

It is turned on by: 

• Operation of any program-attention key. 

• A selector-pen-attention operation that caused an I/O interruption to occur. 

• An operator-identification-card-reader operation that caused an I/O interruption to 
occur. 

• Turning of the Security Key Lock to the OFF position if the Security Key Lock 
feature is installed. 

• Initiation of a printout at an unbuffered printer attached to the 3275 Display Station. 

• A system-initiated I/O operation addressed to that unit. 

• Operation of any alphameric key or the DUP, FIELD MARK, ERASE EOF, or DEL 
key when the cursor is in a protected field. 

• Operation of any alphameric key not included in the numeric key grouping when the 
cursor is in a numeric field, without simultaneous operation of either the AlPHA 
or NUMERIC shift key, when the Numeric Lock special feature is installed. 

• Detection of a parity or cursor check in the device buffer. 

It is turned off by: 

• Receipt and execution of a WCC with the keyboard-restore bit set. 

• Receipt and execution of an Erase All Unprotected command. 

• Turning of the Security Key Lock to the On position (if it was turned on because the 
Security Key Lock was in the Off position). 

• Operation of the keyboard RESET key, with the following exceptions: 

- The device is selected and executing a command from the control unit. 

- The display station is in the process of reading a magnetic card from the operator 
identification card reader. 

- A printout is in process at the attached 3284 Printer Model 3. 

- A parity Or cursor check has been detected. 

• Termination of an unbuffered printer printout (if it was turned on because an unbuf­
fered printer printout was initiated). 

• Correction of a parity or cursor-check condition and resetting of the error status 
by a Write or Erase/Write command addressed to that device. 

SYSTEM AVAILABLE (3275 Models I and 2 and 3277), Sys Avi (3288): When lighted, 
this indicator shows that the unit has had successful communication with the system and 
is available to accept an operator-initiated transmission to the system. 



It is turned on by: 

• Successful completion of a Write, Erase/Write, Erase All Unprotected, Copy, Read 
Modified, or Read Buffer command, in local or remote operation. 

• On a 3275 (Models 1 and 2), receipt of an ACK from the TCU in response to an ETX 
at the completion of a General or Specific Poll sequence. 

It is turned off by: 

• Any operator-generated I/O interruption. 

• A parity or cursor check and resulting I/O interruption. 

• Turning of the Security Key Lock to the Off position. 

SYSTEM READY: When lighted, this indicator shows that the Data Set carrier is on and 
that the TCU is online. With the Dial feature installed, this indicator lights when a trans­
mission is Hrst sent or received and extinguishes when a disconnect sequence is sent or 
received. 

SYNC SEARCH (3271 and 3275 Models 1 and 2 only): When lighted, this indicator 
shows that the unit is attempting to establish line synchronization. 

SELECTED (3271 and 3275 Models 1 and 2 only): When lighted, this indicator shows 
that the unit has been selected; that is, it is in the process of executing a command or 
a chain of commands. 

CU ACTNE (3271 and 3275 Models 11 and 12 only): This indicator lights after selec­
tion, and remains set until the operation is completed. 

FLAG DETECT (3271 and 3275 Models 11 and 12 only): This indicator lights when 
a valid flag character (7E) is received. 

OFF HOOK/AUTO ANSWER: This indicator replaces the SELECTED indicator when 
the IBM Line Adapter or external modem with Auto Answer feature is installed. When 
lit, it indicates that a communications link to the 3275 (Models 1 and 2) is active (that 
is, the data access arrangement is off hook). When the Auto Answer feature is not 
installed, the OFF HOOK/AUTO ANSWER indicator is always lit during unit operation. 

TRANSMIT: When lighted, this indicator shows that the unit is transmitting to the 
TCD. 

STATUS: When lighted, this indicator shows that an error-status condition exists within 
the unit. 

POWER ON LOCAL MODE: This momentary-contact switch is used to turn on dc 
power for a 3272. 

POWER OFF LOCAL MODE: This momentary-contact switch is used to turn off dc 
power for a 3272. 

MAIN LINE ON/OFF: This two-position toggle switch is used to turn on and turn off 
ac power for the 3272. 
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LOC/REM: This two-position rotary switch on the 3272, when placed in the REM 
(remote) position, gives control of the power supply activation to the CPU to which the 
control unit is attached. When placed in the LOC (local) position, power is controlled 
at the 3272 by using the POWER ON LOCAL MODE and POWER OFF LOCAL MODE 
switches. 

ON LINE/OFF LINE: This two-position toggle switch, when placed in the ON LINE 
position (the operating position),connects the 3272 to the channel interface. 

I/O INTF DSBLD: This indicator lights when the ON LINE/OFF LINE switch on the 
3272 is in the OFF LINE position. 

POWER ON: When lighted, this indicator shows that power has been turned on for a 
3272. 

POWER ON/OFF: This two-position toggle switch is used to turn on and turn off 
power for 3271 control units and all printers. 

Ready: When lighted, this indicator shows that the 3288 Line Printer is ready to receive 
transmissions from the contol unit. It is turned on after a successful power-on sequence, 
when the belt is up to speed and the printer is ready to print data. 

It is turned off by: 

• Open machine covers. 

• Open print unit. 

• Running out of forms. 

• A paper motion failure (forms jam, torn forms, or missing feed holes). 

• An overheated printer mechanism. 

• A hardware failure requiring a repair action. 

Ops Chk: When blinking, this indicator shows that the 3288 Line Printer not-ready 
condition (shown by the Ready indicator's being off) can be corrected by the operator. 

It is turned on by: 

• Open machine covers. 

• Open print unit. 

• Running out of forms. 

• A paper motion failure. 

• The TEST switch (on test switch panel) in other than the ON LN (On Line) position. 

It is turned off when the condition that caused it to light is corrected. 

Address Identification: Provision is made on each display station and printer to identify 
both the physical (hexadecimal) and symbolic addresses assigned to that unit at installa­
tion time. 



VFC Selector: The VFC Selector switches on the 3288 Line Printer are set (00-99) 
by the operator to determine the number of lines skip_ped in a VFC <!peration. 

Carriage Restore: The Carriage Restore pushbutton on the 3288 Line Printer advances 
the forms to a predetermined print line established by the initial forms positioning and 
the settings of the VFC selector switches. 

Power On/power Off (Coded I and 0): This two-position rocker switch is used to control 
power to the 3288 Line Printer. 

Start Test: This switch on the 3288 is used in conjunction with the test switches located 
on the test switch panel under the top cover to initiate omine test printouts. 

Figure A-2 lists and explains the indicators and controls associated with the 3287 Printer. 

Indicator/Control 

Ready 

Hold Print 

CU Signal 

8lPI 

Check 

Double Space 

Test 

Explanation 

This light indicates that the printer is available to print the data 
received from the controller. It goes off under any of the following 
conditions: 

• Hold Print condition 

• Test mode 
• Check conditions 
• Power off 
• The printer runs out of paper 

This light blinks when the Hold Print light is on to indicate that SCS 
data is being processed. 

This light indicates that the hold-print or set-alternate condition has 
been entered. It remains on continuously in the hold-print condition 
and blinks. in the set-alternate condition. 

This light indicates that the 3287 is connected to a control unit 
and communication can take place. "It goes off when the printer does 
not receive a signal froin the control unit for 30 seconds or when the 
printer is in test mode. 

This light indicates that vertical line-spacing of eight lines per inch is 
being performed by the printer. If 6 lPI is selected with the Change 
lPI switch, and the control unit specifies 8 lPI, this light comes on 
only when printing is performed. The light shows the setting of the 
Change lPI switch when the printer is in the hold-print condition. 

This light indicates the detection of an error condition by the 
3287. It goes off when all check conditions have been removed. 
The type of check condition is displayed in the Status indicator when 
the Check light comes on. 

This light indicates that double line-spacing "is being performed by the 
printer. If single space is selected by the Change Space switch and the 
control unit specifies double space, this light comes on only when 
printing is performed. When the printer is in the hold-print condition. 
this light shows the setting of the Change Space switch. 

This light indicates that the automatic built-in tests are running in the 
3287. It goes off at the error-free ending of all the tests. 

Figure A-2 (Part 1 of 4). Indicators and Controls for 3287 Printer 
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Indicator/Control 

Dual Case 

Status 

Hold Print/Enable Print 

Change LPI 

Explanation 

This light indicates that duaf-case printing is being performed by the 
printer. If mono case (uppercase only) is selected by the Change Ca .. 
switch and the control unit specifies dual case (both uppercase and 
lowercase), this light is on only when printing is being performed. 
When the printer is in the hold-print condition. this light shows the 
setting of the Change Case switch. 

The Status indicator displays a two-digit coda that represent. the 
current status of the 3287, such as: 

• A check condition 
• An end-of-forms condition 
• Printer Status Information 
• The result of a test operation in which an error has baan detected. 

The IBM 3281 Printer Problem Determination Guide, GA27-3161, con­
tains a list of all the error codes and the actions the operator is to take 
when a code appears. 

Pressing this switch to the Hold Print position causes the 3287 
to stop printing after it has completed the function in process. The 
print head moves to the leftmost position, the Hold Print light comes 
on, the Ready light goes off, and data is held in the printer buffer for 
additional printing. 

The Set Alternate, Change lPI, Change Space, Change case, Form 
Feed, Setup, Index, Cancel Print, Buffer Reprint, PA1, and PA2 
switches are operational only when the printer is in the holdoprint 
condition. 

Selecting Enable Print causes the Hold Print light to go off and the 
Ready light to come on. Printing then continues, following the 
preceding print position. 

Pressing the Hold Print switch on and off within 10 minutes does not 
have any effect on communication with the control unit. 

If the operator leaves the printer in the hold-print condition for more 
than 10 minutes, an Intervention Required message is sent to the 
control unit. The operator must then press the Enable Print switch to 
return to normal operation. 

This switch is used to select vertical line-spacing between lines. When 
either 6 or 8 LPI is selected by the switch. the LPI selection by the host 
or the control unit supersedes the switch selection. 

If printing is being done in the 8 lPI format. or if the 8 LPI switch 
is pressed while the 3287 is not printing data, the 8 lPI light 
comes on. When a power-on reset is performed, the printer is initialized 
to the 6 LPI condition {the 8 LPllight is oW. Reset has no effect on 
the switch setting. When the printer is operating in the SCS mode. it 
is initialized to the current switch setting. 

Note: If the platen has been moved by hand, line-SPlICing from the 
first to the second print line may be out of specifiCiltion since the 
platen does not have mechanical indexing, but all line, printed after the 
secon.d line will be in specification. Care ,hould be taken, therefore, 
when the platen i, adju,ted by hand to align first print line. Mal­
adjustment can CIIuse the first and ,econd print lin .. to ~ouch when 
the 8 LPI format i, selected. 

Figure A-2 (Part 2 of 4) •. lnclicators and Controls for 3287 Printor 



Indicator/Control 

Set Alternate/Set 
Parameter/Reset 
Alternate Switches 

Change Space 

Change Case 

PA1 and PA2 

Form Feed 

Buffer Reprint 

Setup 

Explanation 

Pressing the Set Alternate switch when the printer is in the hold­
print condition activates the alternate function for all the operator 
panel switches and causes the Hold print light to flash on and off. 

An operator can enter the maximum print position (MPP), using the 
hundreds, tens, and units alternate function switches, when the 3287 
is in the alternate function mode o.f operation. Each time the 
Tens or Units switch is pressed, the Status indicator is incremented by 
10 or 1, respectively. Pressing the Hundreds switch causes the Status 
indicator to flash for a 1 XX selection and to remain on, continuously, 
for a OXX selection. Once the MPP has been entered, pressing the Set 
Parameter switch causes the MPP selection to be saved for future use 
and to enter a hold-print condition. 

Pressing the Reset Alternate switch before pressing Set Parameter 
causes the printer to return to the primary functions of the switches in 
the hold-print condition without storing a newly set MPP value (the 
Hold Print I ight is on continuously). The MPP is initialized to 132 
when a power-on reset is performed. Reset and test modes have no 
effect on the MPP selection. The MPP selection is valid only when 
processing information data. 

This switch, when set to Double Space, causes the printer to perform 
double line-spacing during printing. When a power-on reset is per­
formed, the printer is initialized to a single space condition (the Double 
Space light is off). Reset mode and test mode have no effect on the 
switch setting. 

Selecting mono case with this switch causes the printer to print in 
uppercase characters only. Selecting dual case causes the printer to 
print in dual case (both uppercase and lowercase characters). The Dual 
Case light comes on for dual case printing. During a power-on reset, 
the printer is initialized to a mono case condition (the Dual Case light 
is off). Reset mode and test mode have no effect on the switch setting. 

These switches are operational only when the SCS Support feature is 
installed. Pressing either switch causes the printer to send a control 
code to the control unit and to display a function code in the Status 
indicator. The control unit and the printer communicate with each 
other and perform the operation the host program has defined for the 
PA 1 and PA2 switches. When this is completed, the Status indicator 
light goes off. These switches are active only when the Hold Print light 
is on and the printer is operating in SCS mode. 

This switch is operational only if the Page Length Control feature or 
the SCS Support feature is installed, and it is active only in the hold­
print condition. The page size is defined by the operator using the 
Selector switches or by the host program in SCS mode. The page size 
defined by the host program supersedes that defined by the Selector 
switches. 

Pressing this switch causes the printer to advance the forms until the 
first print line of the next page is reached, if the forms have been 
properly aligned and its page size has been properly defined. 

Not operational when attached to a 3271 or 3272. 

This switch is used for forms alignment and can be activated only when 
the 3287 printer is in the hold-print condition. Pressing this switch causes 
the printer to print H characters continuously until the MPP is reached. 
The print head then returns to print position 1 without movement of the 
forms. When operating in SCS mode, the print head returns to the 
maximum print position. 

Figure A·2 (Part 3 of 4). Indicators and Controls for 3287 Printer 
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Indicator/Control 

Index 

Reset 

Cancel Print 

Test 

Power (/0) 

Selector 

Set Function 

Explanation, 

Pressing the Index switch causes the printer to advance forms 
continuously. 

This switch is used to reset a check condition and to turn off any error 
indications. The printer indexes one line and printing continues if 
allowed by the control unit. 

This switch is operational only if the SCS Support feature is installed. 
Pressing this switch when the Hold Print light is on causes the printer to 
stop printing, to display a cancel selected code in the Status 
indicator, and to send a code for canceling the print operation to the 
control unit if the printer was processing an SCS message. 

If the printerwas not printing SCS data, pressing the Cancel Print 
switch causes an operator check code to be displayed in the Status 
indicator. 

Pressing this switch causes the printer to enter test mode. When the 3287 
is in test mode, it cannot communicate with the control unit. 

The power switch controls power to the 3287. The I position is the 
on position, and the 0 is the off position. 

The Selector switches are 2-digit, 10-position switches located on 
the operator's panel, used to specify the number of lines that can be 
printed on a form, from 00 through 99. 

Forms fe~ding is performed when the Form Feed switch is pressed or a 
forms-feed control code is received in the data for the number of lines 
specified. The page-length value is read from the Selector switches 
during a power-on reset or when the Forms Feed switch i$ pressed 
while the 3287 is in the hold-print condition. The Page Length Control 
feature must be installed for these switches to be operational. These 
switches are not operable for SCS print operations. 

Reserved for future use. 

FiguJe A-2 (Part 4 of 4). Indicators and Controls for 3287 Printer 



Appendix B. Buffer Address I/O Interface Codes 

40 Col 
R C 

01 01 
01 02 
01 03 
01 04 
01 05 
01 06 
01 07 
01 08 
01 09 
01 10 
01 11 
01 12 
01 13 
01 14 
01 15 
01 16 
01 17 
01 18 
01 19 
01 20 
01 21 
01 22 
01 23 
01 24 
01 25 
01 26 
01 27 
01 28 
01 29 
01 30 
01 31 
01 32 
01 33 
01 34 
01 35 
01 36 
01 37 
01 38 
01 39 
01 40 
02 01 
02 02 
02 03 
02 04 
02 05 
02 06 
02 07 
02 08 
02 09 
02 10 
02 11 
02 12 
02 13 
02 14 
02 15 
02 16 
02 17 
02 18 
02 19 

80 Col 
RC 

01 01 
01 02 
01 03 
01 04 
01 05 
01 06 
01 07 
01 08 
01 09 
01 10 
01 11 
01 12 
01 13 
01 14 
01 15 
01 16 
01 17 
01 18 
01 19 
01 20 
01 21 
01 22 
01 23 
01 24 
01 25 
01 26 
01 27 
01 28 
01 29 
01 30 
01 31 
01 32 
01 33 
01 34 
01 35 
01 36 
01 37 
01 38 
01 39 
01 40 
01 41 
01 42 
01 43 
01 44 
01 45 
01 46 
01 47 
01 48 
01 49 
01 50 
01 51 
01 52 
01 53 
01 54 
01 55 
01 56 
01 57 
01 58 
01 59 

Position 
Dec Hex 

0000 000 
0001 001 
0002 002 
0003 003 
0004 004 
0005 005 
0006 006 
0007 007 
0008 008 
0009 009 
0010 OOA 
0011 008 
0012 OOC 
0013 000 
0014 OOE 
0015 OOF 
0016 010 
0017 011 
0018 012 
0019 013 
0020 014 
0021 015 
0022 016 
0023 017 
0024 018 
0025 019 
0026 01A 
0027 018 
0028 01C 
0029 010 
0030 01E 
0031 01F 
0032 020 
0033 021 
0034 022 
0035 023 
0036 024 
0037 025 
0038 026 
0039 027 
0040 028 
0041 029 
0042 02A 
0043 028 
0044 02C 
0045 020 
0046 02E 
0047 02F 
0048 030 
0049 031 
0050 032 
0051 033 
0052 034 
0053 035 
0054 036 
0055 037 
0056 038 
0057 039 
0058 03A 

Buffer Address (Hex) 
EBCDIC ASCII 

40 40 
40 Cl 
40 C2 
40 C3 
40 C4 
40 C5 
40 C6 
40 C7 
40 C8 
40 C9 
40 4A 
40 48 
40 4C 
40 40 
40 4E 
40 4F 
40 50 
40 01 
40 02 
40 03 
40 04 
40 05 
40 06 
40 07 
40 08 
40 09 
40 5A 
40 58 
40 5C 
40 50 
40 5E 
40 5F 
40 60 
40 61 
40 E2 
40 E3 
40 E4 
40 E5 
40 E6 
40 E7 
40 E8 
40 E9 
40 6A 
40 68 
40 6C 
40 60 
40 6E 
40 6F 
40 FO 
40 Fl 
40 F2 
40 F3 
40 F4 
40 F5 
40 F6 
40 F7 
40 F8 
40 F9 
40 7A 

20 20 
20 41 
20 42 
20 43 
20 44 
20 45 
20 46 
20 47 
20 48 
20 49 
20 58 
20 2E 
20 3C 
20 28 
20 28 
20 21 
20 26 
20 4A 
20 48 
20 4C 
20 40 
20 4E 
20 4F 
20 50 
20 51 
20 52 
20 50 
20 24 
20 2A 
20 29 
20 38 
20 5E 
20 20 
20 2F 
20 53 
20 54 
20 55 
20 56 
20 57 
20 58 
20 59 
20 5A 
20 7C 
20 2C 
20 25 
20 5F 
20 3E 
20 3F 
20 30 
20 31 
20 32 
20 33 
20 34 
20 35 
20 36 
20 37 
20 38 
20 39 
20 3A 
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40 Col 
R C 

02 20 
02 21 
02 22 
02 23 
02 24 
02 25 
02 26 
02 27 
02 28 
02 29 
02 30 
02 31 
02 32 
02 33 
02 34 
02 35 
02 36 
02 37 
02 38 
02 39 
02 40 
03 01 
03 02 
03 03 
03 04 
03 05 
.03 06 
03 07 
03 08 
03 09 
03 10 
03 11 
03 12 
03 13 
03 14 
03 15 
03 16 
03 17 
03 18 
03 19 
03 20 
03 21 
03 22 
03 23 
03 24 
03 25 
03 26 
03 27 
03 28 
03 29 
03 30 
03 31 
03 32 
03 33 
03 34 
03 35 
03 36 
03 37 
03 38 
03 39 
03 40 
04 01 
04 02 

80 Col 
R C 

01 60 
01 61 
01 62 
01 63 
01 64 
01 65 
01 66 
01 67 
01 68 
01 69 
01 70 
01 71 
01 72 
01 73 
01 74 
01 75 
01 76 
01 77 
01 78 
01 79 
01 80 
02 01 
02 02 
02 03 
02 04 
02 05 
02 06 
02 07 
02 08 
02 09 
02 10 
02 11 
02 12 
02 13 
02 14 
02 15 
02 16 
02 17 
02 18 
02 19 
02 20 
02 21 
02 22 
02 23 
02 24 
02 25 
02 26 
02 27 
02 28 
02 29 
02 30 
02 31 
02 32 
02 33 
02 34 
02 35 
02 36 
02 37 
02 38 
02 39 
02 40 
02 41 
02 42 

Position 
Dec Hex 

0059 038 
0060 03C 
0061 030 
0062 03E 
0063 03F 
0064 040 
0065 041 
0066 042 
0067 043 
0068 044 
0069 045 
0070 046 
0071 047 
0072 048 
0073 049 
0074 04A 
0075 048 
0076 04C 
0077 040 
0078 04E 
0079 04F 
0080 050 
0081 051 
0082 052 
0083 053 
0084 054 
0085 055 
0086 056 
0087 057 
0088 058 
0089 059 
0090 05A 
0091 058 
0092 05C 
0093 050 
0094 05E 
0095 05F 
0096 060 
0097 061 
0098 062 
0099 063 
0100 064 
0101 065 
0102 066 
0103 067 
0104 068 
0105 069 
0106 06A 
0107 068 
0108 06C 
0109 060 
0110 06E 
0111 06F 
0112 070 
0113 071 
0114 072 
0115 073 
0116 074 
0117 075 
0118 076 
0119 077 
0120 078 
0121 079 

Buffer Address (Hex) 
E8CDIC ASCII 

40 78 
40 7C 
40 70 
40 7E 
40 7F 
Cl 40 
Cl Cl 
Cl C2 
C1 C3 
Cl C4 
C1 C5 
C1 C6 
C1 C7 
Cl C8 
Cl C9 
C1 4A 
Cl 48 
C1 4C 
C1 40 
C1 4E 
Cl 4F 
C1 50 
Cl 01 
Cl 02 
Cl 03 
Cl 04 
Cl 05 
C1 06 
C1 07 
C1 08 
C1 09 
C1 5A 
C1 58 
C1 5C 
C1 50 
Cl 5E 
C1 5F 
C1 60 
C1 61 
Cl E2 
C1 E3 
C1 E4 
Cl E5 
C1 E6 
Cl E7 
Cl E8 
Cl E9 
C1 6A 
C1 68 
C1 6C 
Cl 60 
C1 6E 
Cl 6F 
Cl FO 
C1 F1 
C1 F2 
Cl F3 
C1 F4 
Cl F5 
C1 F6 
C1 F7 
C1 F8 
Cl F9 

20 23 
20 40 
20 27 
20 30 
20 22 
41 20 
41 41 
41 42 
41 43 
41 44 
41 45 
41 46 
41 47 
41 48 
41 49 
41 58 
41 2E 
41 3C 
41 28 
41 28 
41 21 
41 26 
41 4A 
41 48 
41 4C 
41 40 
41 4E 
41 4F 
41 50 
41 51 
41 52 
41 50 
41 24 
41 2A 
41 29 
41 38 
41 5E 
41 20 
41 2F 
41 53 
41 54 
41 55 
41 56 
41 57 
41 58 
41 59 
41 5A 
41 7C 
41 2C 
41 25 
41 5F 
41 3E 
41 3F 
41 30 
41 31 
41 32 
41 33 
41 34 
41 35 
41 36 
41 37 
41 38 
41 39 



40 Col BOCoI Position Buffer Address (Hex) 
R C R C Dec Hex EBCDIC ASCII 

04 03 02 43 0122 07A Cl 7A 41 3A 
04 04 02 44 0123 078 Cl 78 41 23 
04 05 02 45 0124 07C Cl 7C 41 40 
04 06 02 46 0125 070 Cl 70 41 27 
04 07 02 47 0126 07E Cl 7E 41 3D 
04 08 02 48 0127 07F Cl 7F 41 22 
04 09 02 49 0128 080 C2 40 42 20 
04 10 02 50 0129 081 C2 Cl 42 41 
04 11 02 51 0130 082 C2 C2 42 42 
04 12 02 52 0131 083 C2 C3 42 43 
04 13 02 53 0132 084 C2 C4 42 44 
04 14 02 54 0133 085 C2 C5 42 45 
04 15 02 55 0134 086 C2 C6 42 46 
04 16 02 56 0135 087 C2 C7 42 47 
04 17 02 57 0136 088 C2 C8 42 48 
04 18 02 58 0137 089 C2 C9 42 49 
04 19 02 59 0138 08A C2 C4 42 58 
04 20 02 60 0139 088 C2 48 42 2E 
04 21 02 61 0140 08C C2 4C 42 3C 
04 22 02 62 0141 080 C2 40 42 28 
04 23 02 63 0142 08E C2 4E 42 28 
04 24 02 64 0143 oaF C2 4F 42 21 
04 25 02 65 0144 090~ C2 50 42 26 
04 26 02 66 0145 091 C2 01 42 4A 
04 27 02 67 0146 092 C2 02 42 48 
04 28 02 68 0147 093 C2 03 42 4C 
04 29 02 69 0148 094 C2 04 42 40 
04 30 02 70 0149 095 C2 05 42 4E 
04 31 02 71 0150 096 C2 06 42 4F 
04 32 02 72 0151 097 C2 07 42 50 
04 33 02 73 0152 098 C2 08 42 51 
04 34 02 74 0153 099 C2 09 42 52 
04 35 02 75 0154 09A C2 5A 42 50 

04 36 02 76 0155 098 C2 58 42 24 

04 37 02 77 0156 09C C2 5C 42 2A 

04 38 02 78 0157 090 C2 50 42 29 

04 39 02 79 0158 09E C2 5E 42 38 

04 40 02 80 0159 09F C2 5F 42 5E 

05 01 03 01 0160 OAO C2 60 42 20 

05 02 03 02 0161 OAl C2 61 42 2F 

05 03 03 03 0162 OA2 C2 E2 42 53 

05 04 03 04 0163 OA3 C2 E3 42 54 

05 05 03 05 0164 OA4 C2 E4 42 55 

05 06 03 06 0165 OA5 C2 E5 42 56 

05 07 03 07 0166 OA6 C2 E6 42 57 

05 08 03 08 0167 OA7 C2 E7 42 58 

05 09 03 09 0168 OA8 C2 E8 42 59 

05 10 03 10 0169 0A9 C2 E9 42 5A 

05 11 03 11 0170 OAA C2 6A 42 7C 

05 12 03 12 0171 OA8 C2 68 42 2C 

05 13 03 13 0172 OAC C2 6C 42 25 

05 14 03 14 0173 OAO C2 60 42 5F 

05 15 03 15 0174 OAE C2 6E 42 3E 

05 16 03 16 0175 OAF C2 6F 42 3F 

05 17 03 17 0176 080 C2 FO 42 30 

05 18 03 18 0177 081 C2 F1 42 31 

05 19 03 19 0178 082 C2 F2 42 32 

05 20 03 20 0179 083 C2 F3 42 33 

05 21 03 21 0180 084 C2 F4 42 34 

05 22 03 22 0181 085 C2 F5 42 35 

05 23 03 23 0182 086 C2 F6 42 36 

05 24 03 24 0183 087 C2 F7 42 37 

Appendix B. Buffer Address I/O Interface Codes B-3 



40 Col 80 Col Position Buffer Addr .. (Hex) 
R C R C Dec Hex EBCDIC ASCII 

05 25 03 25 0184 OB8 C2 F8 42 38 
05 26 03 26 0185 OB9 C2 F9 42 39 
05 27 03 27 0186 OBA C2 7A 42 3A 
05 28 03 28 0187 OBB C2 7B 42 23 
05 29 03 29 0188 OBC C2 7C 42 40 
05 30 03 30 0189 OBo C2 70 42 27 
05 31 03 31 0190 OBE C2 7E 42 3D 
05 32 03 32 0191 OBF C2 7F 42 22 
05 33 03 33 0192 oeo C3 40 43 20 
05 34 03 34 0193 OC1 C3 C1 43 41 
05 35 03 35 0194 OC2 C3 C2 43 42 
05 36 03 36 0195 OC3 C3 C3 43 43 
05 37 03 37 0196 OC4 C3 C4 43 44 
05 38 03 38 0197 OC5 C3 C5 43 45 
05 39 03 39 0198 OC6 C3 C6 43 46 
05 40 03 40 0199 OC7 C3 C7 43 47 
06 01 03 41 0200 OC8 C3 C8 43 48 
06 02 03 42 0201 ocg C3 C9 43 49 
06 03 03 43 0202 OCA C3 4A 43 5B 
06 04 03 44 0203 OCB C3 4B 43 2E 
06 05 03 45 0204 OCC C3 4C 43 3C 
06 06 03 46 0205 OCO C3 40 43 28 
06 07 03 47 0206 OCE C3 4E 43 2B 
06 08 03 48 0207 OCF C3 4F 43 21 
06 09 03 49 0208 000 C3 50 43 26 
06 10 03 50 0209 001 C3 01 43 4A 
06 11 03 51 0210 002 C3 02 43 4B 
06 12 03 52 0211 003 C3 03 43 4C 
06 13 03 53 0212 004 C3 04 43 40 
06 14 03 54 0213 005 C3 05 43 4E 
06 15 03 55 0214 006 C3 06 43 4F 
06 16 03 56 0215 007 C3 07 43 50 
06 17 03 57 0216 008 C3 08 43 51 
06 1" 03 58 0217 009 C3 09 32 52 
06 19 03 59 0218 ODA C3 5A 43 50 
06 20 03 60 0219 OoB C3 5B 43 24 
06 21 03 61 0220 Ooc C3 5C 43 2A 
06 22 03 62 0221 000 C3 50 43 29 
06 23 03 63 0222 ODE C3 5E 43 3B 
06 24 03 64 0223 OOF C3 5F 43 5E 
06 25 03 65 0224 OEO C3 60 43 20 
06 26 03 66 0225 OE1 C3 61 43 2F 
06 27 03 67 0226 OE2 C3 E2 43 53 
06 28 03 68 0227 OE3 C3 E3 43 54 
06 29 03 69 0228 OE4 C3 E4 43 55 
06 30 03 70 0229 OE5 C3 E5 43 56 
06 31 03 71 0230 OE6 C3 E6 43 57 
06 32 03 72 0231 OE7 C3 E7 43 58 
06 33 03 73 0232 OE8 C3 E8 43 59 
06 34 03 74 0233 OE9 C3 E9 43 5A 
06 35 03 75 0234 OEA C3 6A 43 7C 
06 36 03 76 0235 OEB C3 6B 43 2C 
06 37 03 77 0236 OEC C3 6C 43 25 
06 38 03 78 0237 OED C3 60 43 5F 
06 39 03 79 0238 OEE C3 6E 43 3E 
06 40 03 80 0239 OEF C3 6F 43 3F 
07 01 04 01 0240 OFO C3 FO 43 30 
07 02 04 02 0241 OF1 C3 F1 43 31 
07 03 04 03 0242 OF2 C3 F2 43 32 
07 04 04 04 0243 OF3 C3 F3 32 33 
07 05 04 05 0244 OF4 C3 F4 43 34 
07 06 04 06 0245 OF5 C3 F5 43 35 

B-4 



40 Col 80 Col Position Buffer Addr •• (Hex) 
R C R C Dec Hex EBCDIC ASCII 

07 07 04 07 0246 OF6 C3 F6 43 36 
07 08 04 08 0247 OF7 C3 F7 43 37 
07 09 04 09 0248 OF8 C3 F8 43 38 
07 10 04 10 0249 OF9 C3 F9 43 39 
07 11 04 11 0250 OFA C3 7A 43 3A 
07 12 04 12 0251 OFB C3 7B 43 23 
07 13 04 13 0252 OFC C3 7C 43 40 
07 14 04 14 0253 OFO C3 70 43 27 
07 15 04 15 0254 OFE C3 7E 43 3D 
07 16 04 16 0255 OFF C3 7F 43 22 
07 17 04 17 0256 100 C4 40 44 20 
07 18 04 18 0257 101 C4 C1 44 41 
07 19 04 19 0258 102 C4 C2 44 42 
07 20 04 20 0259 103 C4 C3 44 43 
07 21 04 21 0260 104 C4 C4 44 44 
07 22 04 22 0261 105 C4 C5 44 45 
07 23 04 23 0262 106 C4 C6 44 46 
07 24 04 24 0263 107 C4 C7 44 47 
07 25 04 25 0264 108 C4 C8 44 48 
07 26 04 26 0265 109 C4 C9 44 49 
07 27 04 27 0266 10A C4 4A 44 5B 
07 28 04 28 0267 10B C4 48 44 2E 
07 29 04 29 0268 10C C4 4C 44 3C 
07 30 04 30 0269 100 C4 40 44 28 
07 31 04 31 0270 10E C4 4E 44 2B 
07 32 04 32 0271 10F C4 4F 44 21 
07 33 04 33 0272 110 C4 50 44 26 
07 34 04 34 0273 111 C4 01 44 4A 
07 35 04 35 0274 112 C4 02 44 4B 
07 36 04 36 0275 113 C4 03 44 4C 
07 37 04 37 0276 114 C4 04 44 40 
07 38 04 38 0277 115 C4 05 44 4E 
07 .39 04 39 0278 116 C4 06 44 4F 
07 40 04 40 0279 117 C4 07 44 50 
08 01 04 41 0280 118 C4 08 44 51 
08 02 04 42 0281 119 C4 09 44 52 
08 03 04 43 0282 11A C4 5A 44 50 
08 04 04 44 0283 11B C4 5B 44 24 
08 05 04 45 0284 11C C4 5C 44 2A 
08 06 04 46 0285 110 C4 50 44 29 
08 07 04 47 0286 11 E C4 5E 44 3B 
08 08 04 48 0287 11F C4 5F 44 5E 
08 09 04 49 0288 120 C4 60 44 20 
08 10 04 50 0289 121 C4 61 44 2E 
08 11 04 51 0290 122 C4 E2 44 53 
08 12 04 52 0291 123 C4 E3 44 54 
08 13 04 53 0292 124 C4 E4 44 55 
08 14 04 54 0293 125 C4 E5 44 56 
08 15 04 55 0294 126 C4 E6 44 57 
08 16 04 56 0295 127 C4 E7 44 58 
08 17 04 57 0296 128 C4 E8 44 59 
08 18 04 58 0297 129 C4 E9 44 5A 
08 19 04 59 0298 12A C4 6A 44 7C 
08 20 04 60 0299 12B C4 68 44 2C 
08 21 04 61 0300 12C C4 6C 44 25 
08 22 04 62 0301 120 C4 60 44 5F 
08 23 04 63 0302 12E C4 6E 44 3E 
08 24 04 64 0303 12F C4 6F 44 3F 
08 25 04 65 0304 130 C4 FO 44 30 
08 26 04 66 0305 131 C4 F1 44 31 
08 27 04 67 0306 132 C4 F2 44 32 
08 28 04 68 0307 133 C4 F3 44 33 

Appendix B. Buffer Address I/O Int4'rface Codes B-S 



40 Col 80 Col Position' Buffer Address (Hex) 
R C R C Dec Hex EBCDIC ASCII 

08 29 04 69 0308 134 C4 F4 44 34 
08 30 04 70 0309 135 C4 F5 44 35 
08 31 04 71 0310 136 C4 F6 44 36 
08 32 04 72 0311 137 C4 F7 44 37 
08 33 04 73 0312 138 C4 F8 44 38 
08 34 04 74 0313 139 C4 F9 44 39 
08 35 04 75 0314 13A C4 7A 44 3A 
08 36 04 76 0315 138 C4 78 44 23 
08 37 04 77 0316 13C C4 7C 44 40 
08 38 04 78 0317 130 C4 70 44 27 
08 39 04 79 0318 13E C4 7E 44 3D 
08 40 04 80 0319 13F C4 7F 44 22 
09 01 05 01 0320 140 C5 40 45 20 
09 02 05 02 0321 141 C5 C1 45 41 
09 03 05 03 0322 142 C5 C2 45 42 
09 04 05 04 0323 143 C5 C3 45 43 
09 05 05 05 0324 144 C5 C4 45 44 
09 06 05 06 0325 145 C5 C5 45 45 
09 07 05 07 0326 146 C5 C6 45 46 
09 08 05 08 0327 147 C5 C7 45 47 
09 09 05 09 0328 148 C5 C8 45 48 
09 10 05 10 0329 149 C5 C9 45 49 
09 11 05 11 0330 14A C5 4A 45 58 
09 12 05 12 0331 148 C5 48 45 2E 
09 13 05 13 0332 14C C5 4C 45 3C 
09 14 05 14 0333 140 C5 40 45 28 
09 15 05 15 0334 14E C5 4E 45 28 
09 16 05 16 0335 14F C5 4F 45 21 
09 17 05 17 0336 150 C5 50 45 46 
09 18 05 18 0337 151 C5 01 45 4A 
09 19 05 19 0338 162 C5 02 45 48 
09 20 05 20 0339 153 C5 03 45 4C 
09 21 05 21 0340 154 C5 04 45 40 
09 22 05 22 0341 155 C5 05 45 4E 
09 23 05 23 0342 156 C5 06 45 4F 
09 24 05 24 0343 157 C5 07 45 50 
09 25 05 25 0344 158 C5 08 45 51 
09 26 05 26 0345 159 C5 09 45 52 
09 27 05 27 0346 15A C5 5A 45 50 
09 28 05 28 0347 158 C5 58 45 24 
09 29 05 29 0348 15C C5 5C 45 2A 
09 30 05 30 0349 150 C5 50 45 29 
09 31 05 31 0350 15E C5 5E 45 38 
09 32 05 32 0351 15F C5 5F 45 5E 
09 33 05 33 0352 160 C5 60 45 20 
09 34 05 34 0353 161 C5 61 45 2F 
09 35 05 35 0354 162 C5 E2 45 53 
09 36 05 36 0355 163 C5 E3 45 54 
09 37 05 37 ' 0356 164 C5 E4 45 55 
09 38 05 38 0357 165 C5 E5 45 56 
09 39 05 39 0358 166 C5 E6 45 57 
09 40 05 40 0359 167 C5 E7 45 58 
10 01 05 41 0360 168 C5 E8 45 59 
10 02 05 42 0361 169 C5 E9 45 5A 
10 03 05 43 0362 16A C5 6A 45 7C 
10 04 05 44 0363 168 C5 68 45 2C 
10 05 05 45 0364 16C C5 6C 45 25 
10 06 05 46 0365 160 C5 60 45 5F 
10 07 05 47 0366 16E C5 6E 45 3E 
10 08 05 48 0367 16F C5 6F 45 3F 
10 09 05 49 0368 170 C5 FO 45 30 
10 10 05 50 0369 171 C5 Fl 45 31 

B-6 



40 Co! 
R C 

10 11 
10 12 
10 13 
10 14 
10 15 
10 16 
10 17 
10 18 
10 19 
10 20 
10 21 
10 22 
10 23 
10 24 
10 25 
10 26 
10 27 
10 28 
10 29 
10 30 
10 31 
10 32 
10 33 
10 34 
10 35 
10 36 
10 37 
10 38 
10 39 
10 40 
11 01 
11 02 
11 03 
11 04 
11 05 
11 06 
11 07 
11 08 
11 09 
11 10 
11 11 
11 12 
11 13 
11 14 
11 15 
11 16 
11 17 
11 18 
11 19 
11 20 
11 21 
11 22 
11 23 
11 24 
11 25 
11 26 
11 27 
11 28 
11 29 
11 30 
11 31 
11 32 
11 33 

80 Co! 
R C 

05 51 
05 52 
05 53 
05 54 
05 55 
05 56 
05 57 
05 58 
05 59 
05 60 
05 61 
05 62 
05 63 
05 64 
05 65 
05 66 
05 67 
05 68 
05 69 
05 70 
05 71 
05 72 
05 73 
05 74 
05 75 
05 76 
05 77 
05 78 
05 79 
05 80 
06 01 
06 02 
06 03 
06 04 
06 05 
06 06 
06 07 
06 08 
06 09 
06 10 
06 11 
06 12 
06 13 
06 14 
06 15 
06 16 
06 17 
06 18 
06 19 
06 20 
06 21 
06 22 
06 23 
06 24 
06 25 
06 26 
06 27 
06 28 
06 29 
06 30 
06 31 
06 32 
06 33 

Position 
Dec Hex 

0370 172 
0371 173 
0372 174 
0373 175 
0374 176 
0375 177 
0376 178 
0377 179 
0378 17A 
0379 178 
0380 17C 
0381 170 
0382 17E 
0383 17F 
0384 180 
0385 181 
0386 182 
0387 183 
0388 184 
0389 185 
0390 186 
0391 187 
0392 188 
0393 189 
0394 18A 
0395 188 
0396 18C 
0397 180 
0398 18E 
0399 18F 
0400 190 
0401 191 
0402 192 
0403 193 
0404 194 
0405 195 
0406 196 
0407 197 
0408 198 
0409 199 
0410 19A 
0411 19B 
0412 19C 
0413 190 
0414 19E 
0415 19F 
0416 lAO 
0417 1A1 
0418 1A2 
0419 1A3 
0420 lA4 
0421 1 A5 
0422 lA6 
0423 lA7 
0424 lA8 
0425 lA9 
0426 lAA 
0427 lA8 
0428 lAC 
0429 lAD 
0430 lAE 
0431 lAF 
0432 180 

Buffer Address (Hex) 
EBCDIC ASCII --- ---
C5 F2 
C5 F3 
C5 F4 
C5 F5 
C5 F6 
C5 F7 
C5 F8 
C5 F9 
C5 7A 
C5 78 
C5 7C 
C5 70 
C5 7E 
C5 7F 
C6 40 
C6 Cl 
C6 C2 
C6 C3 
C6 C4 
C6 C5 
C6 C6 
C6 C7 
C6 C8 
C6 C9 
C6 4A 
C6 48 
C6 4C 
C6 40 
C6 4E 
C6 4F 
C6 50 
C6 01 
C6 02 
C6 03 
C6 04 
C6 05 
C6 06 
C6 07 
C6 08 
C6 D9 
C6 5A 
C6 58 
C6 5C 
C6 5D 
C6 5E 
C6 5F 
C6 60 
C6 61 
C6 E2 
C6 E3 
C6 E4 
C6 E5 
C6 E6 
C6 E7 
C6 E8 
C6 E9 
C6 6A 
C6 6B 
C6 6C 
C6 60 
C6 6E 
C6 6F 
C6 FO 

45 32 
45 33 
45 34 
45 35 
45 36 
45 37 
45 38 
45 39 
45 3A 
45 23 
45 40 
45 27 
45 3D 
45 22 
46 20 
46 41 
46 42 
46 43 
46 44 
46 45 
46 46 
46 47 
46 48 
46 49 
46 56 
46 2E 
46 3C 
46 28 
46 28 
46 21 
46 26 
46 4A 
46 48 
46 4C 
46 4D 
46 4E 
46 4F 
46 50 
46 51 
46 52 
46 50 
46 24 
46 2A 
46 29 

46 38 
46 5E 
46 20 
46 2F 
46 53 
46 54 
46 55 
46 56 
46 57 
46 58 
46 59 
46 5A 
46 7C 
46 2C 
46 25 
46 5F 
46 3E 
46 3F 
46 30 

Appendix B. Buffer Address I/O Interface Codes B,.7 



B-8 

40 Col 
R C 

11 34 
11 35 
11 36 
11 37 
11 38 
11 39 
11 40 
12 01 
12 02 
12 03 
12 04 
12 05 
12 06 
12 07 
12 08 
12 09 
12 10 
12 11 
12 12 
12 13 
12 14 
12 15 
12 16 
12 17 
12 18 
12 19 
12 20 
12 21 
12 22 
12 23 
12 24 
12 25 
12 26 
12 27 
12 28 
12 29 
12 30 
12 31 
12 32 
12 33 
12 34 
12 35 
12 36 
12 37 
12 38 
12 39 
12 40 

80 Col 
R C 

06 34 
06 35 
06 36 
06 37 
06 38 
06 39 
06 40 
06 41 
06 42 
06 43 
06 44 
06 45 
06 46 
06 47 
06 48 
06 49 
06 50 
06 51 
06 52 
06 53 
06 54 
06 55 
06 56 
06 57 
06 58 
06 59 
06 60 
06 61 
06 62 
06 63 
06 64 
06 65 
06 66 
06 67 
06 68 
06 69 
06 70 
06 71 
06 72 
06 73 
06 74 
06 75 
06 76 
06 77 
06 78 
06 79 
06 80 
07 01 
07 02 
07 03 
07 04 
07 05 
07 06 
07 07 
07 08 
07 09 
07 10 
07 11 
07 12 
07 13 
07 14 
07 15 

Position 
Dec Hex 

0433 181 
0434 182 
0435 183 
0436 184 
0437 185 
0438 186 
0439 187 
0440 188 
0441 189 
0442 18A 
0443 188 
0444 18C 
0445 18D 
0446 18E 
0447 18F 
0448 lCO 
0449 lCl 
0450 1C2 
0451 lC3 
0452 lC4 
0453 lC5 
0454 lC6 
0455 lC7 
0456 lC8 
0457 lC9 
0458 lCA 
0459 lC8 
0460 lCC 
0461 lCD 
0462 lCE 
0463 lCF 
0464 lDO 
0465 1 Dl 
0466 lD2 
0467 103 
0468 104 
0469 lD5 
0470 lD6 
0471 lD7 
0472 108 
0473 1 D9 
0474 lOA 
0475 lD8 
0476 10C 
0477 10D 
0478 10E 
0479 10F 
0480 1 EO 
0481 1 El 
0482 1 E2 
0483 1 E3 
0484 1 E4 
0485 1 E5 
0486 lE6 
0487 lE7 
0488 lE8 
0489 1 E9 
0490 1 EA 
0491 1 E8 
0492 1 EC 
0493 1 ED 
0494 lEE 

Buffer Address (Hex) 
EBCDIC ASCII 

C6 Fl 
C6 F2 
C6 F3 
C6 F4 
C6 F5 
C6 F6 
C6 F7 
C6 F8 
C6 F9 
C6 7A 
C6 78 
C6 ·7C 
C6 7D 
C6 7E 
C6 7F 
C7 40 
C7 Cl 
C7 C2 
C7 C3 
C7 C4 
C7 C5 
C7 C6 
C7 C7 
C7 C8 
C7 C9 
C7 4A 
C7 48 
C7 4C 
C7 4D 
C7 4E 
C7 4F 
C7 50 
C7 D1 
C7 02 
C7 03 
C7 04 
C7 05 
C7 06 
C7 07 
C7 08 
C7 09 
C7 5A 
C7 58 
C7 5C 
C7 50 
C7 5E 
C7 5F 
C7 60 
C7 61 
C7 E2 
C7 E3 
C7 E4 
C7 E5 
C7 E6 
C7 E7 
C7 E8 
C7 E9 
C7 6A 
C7 68 
C7 6C 
C7 60 
C7 6E 

46 31 
46 32 
46 33 
46 34 
46 35 
46 36 
46 37 
46 38 
46 39 
46 3A 
46 23 
46 40 
46 27 
46 3D 
46 22 
47 20 
47 41 
47 42 
47 43 
47 44 
47 45 
47 46 
47 47 
47 48 
47 49 
47 58 
47 2E 
47 3C 
47 28 
47 28 
47 21 
47 26 
47 4A 
47 48 
47 4C 
47 40 
47 4E 
47 4F 
47 50 
47 51 
47 52 
47 50 
47 24 
47 2A 
47 29 
47 38 
47 5E 
47 20 
47 2F 
47 53 
47 54 
47 55 
47 56 
47 57 
47 58 
47 59 
47 5A 
47 7C 
47 2C 
47 25 
47 5F 
47 3E 



80 Col Position Buffer Address (Hex) 
R C Dec Hex EBCDIC ASCII 

07 16 0495 1EF C7 6F 47 3F 
07 17 0496 1FO C7 FO 47 30 
07 18 0497 1 F1 . C7 F1 47 31 
07 19 0498 1F2 C7 F2 47 32 
07 20 0499 1F3 C7 F3 47 33 
07 21 0500 1F4 C7 F4 47 34 
07 22 0501 1F5 C7 F5 47 35 
07 23 0502 1F6 C7 F6 47 36 
07 24 0503 1F7 C7 F7 47 37 
07 25 0504 1F8 C7 F8 47 38 
07 26 0505 1F9 C7 F9 47 39 
07 27 0506 1FA C7 7A 47 3A 
07 28 0507 1F8 C7 78 47 23 
07 29 0508 1FC C7 7C 47 40 
07 30 0509 1Fo C7 70 47 27 
07 31 0510 1FE C7 7E 47 3D 
07 32 0511 1FF C7 7F 47 22 
07 33 0512 200 C8 40 48 20 
07 34 0513 201 C8 C1 48 41 
07 35 0514 202 C8 C2 48 42 
07 36 0515 203 C8 C3 48 43 
07 37 0516 204 C8 C4 48 44 
07 38 0517 205 C8 C5 48 45 
07 39 0518 206 C8 C6 48 46 
07 40 0519 207 C8 C7 48 47 
07 41 0520 208 C8 C8 48 48 
07 42 0521 209 C8 C9 48 49 
07 43 0522 20A C8 4A 48 58 
07 44 0523 208 C8 48 48 2E 
07 45 0524 20C C8 4C 48 3C 
07 46 0525 200 C8 40 48 28 
07 47 0526 20E C8 4E 48 ~8 

07 48 0527 20F C8 4F 48 21 
07 49 0528 210 C8 50 48 26 

07 50 0529 211 C8 01 48 4A 

07 51 0530 212 C8 02 48 48 

07 52 0531 213 C8 03 48 4C 

07 53 0532 214 C8 04 48 40 

07 54 0533 215 C8 05 48 4E 

07 55 0534 216 C8 06 48 4F 

07 56 0535 211 C8 07 48 50 

07 57 0536 218 C8 08 48 51 

07 58 0537 219 C8 D9 48 52 

07 59 0538 21A C8 5A 48 50 

07 60 0539 218 C8 58 48 24 
07 61 . 0540· 21C C8 5C 48 2A 
07 62 0541 210 C8 50 48 29 
07 63 0542 21E C8 5E 48 38 
07 64 0543 21F C8 5F 48 5E 
07 65 0544 220 C8 60 48 20 
07 66 0545 221 C8 61 48 2F 
07 67 0546 222 C8 E2 48 53 
07 68 0547 223 C8 E3 48 54 
07 69· 0548 224 C8 E4· 48 55 
07 70 0549 225 C8 E5 48 56 
07 .71 0550 226 C8 E6 48 57 
07 72 0551 227 C8 E7 48 58 
07 73 0552 228 C8 E8 48 59 
07 74 0553 229 C8 E9 48 5A 
07 75 0554 22A C8 6A 48 7C 
07 76 0555 228 C8 68 48 2C 
07 77 0556 22C C8 6C 48 25 

Appendix B. Buffer Acld.-ess 1/0 Interface Codes B-9 



80 Co. Position Buffer Add,.. (Hex) 
R C Dec Hex EBCDIC ASCII 

07 78 0557 220 C8 60 48 5F 
07 79 0558 ,22E C8 6E 48 3E 
07 80 0559 22F C8 6F 48 3F 
08 01 0560 230 C8 FO 48 30 
08 02 0561 231 C8 F1 48 31 
08 03 0562 232 C8 F2 48 32 
08 04 0563 233 C8 F3 48 33 
08 05 0564 234 C8 F4 48 34 
08 06 0565 235 C8 F5 48 35 
08 07 0566 236 C8 F6 48 36 
08 08 0567 237 C8 F7 48 37 
08 09 0568 238 C8 F8 48 38 
08 10 0569 239 C8 F9 48 39 
08 11 0570 23A C8 7A 48 3A 
08 12 0571 23B C8 7B 48 23 
08 13 0572 23C C8 7C 48 40 
08 14 0573 230 C8 70 48 27 
08 15 0574 23E C8 7E 48 3D 
08 16 0575 23F C8 7F 48 22 
08 17 0576 240 ·09 40 49 20 
08 18 0577 241 C9 C1 49 41 
08 19 0578 242 09 C2 49 42 
08 20 0579 243 09 C3 49 43 
08 21 0580 244 09 C4 49 44 
08 22 0581 245 09 C5 49 45 
08 23 0582 246 09 C6 49 46 
08 24 0583 247 09 C7 49 47 
08 25 0584 248 09 C8 49 48 
08 26 0585 249 09 C9 49 49 
08 27 0586 24A C9 4A 49 5B 
08 28 0587 24B C9 4B 49 2E 
08 29 0588 24C 09 4C 49 3C 
08 30 0589 240 C9 40 49 28 
08 31 0590 24E C9 4E 49 2B 
08 32 0591 24F 09 4F 49 21 
08 33 0592 250 C9 50 49 26 
08 34 0593 251 C9 01 49 4A 
08 35 0594 252 C9 02 49 4B 
08 36 0595 253 09 03 49 4C 
08 37 0596 264 C9 04 49 40 
08 38 0597 255 C9 05 49 4E 
08 39 0598 256 C9 06 49 4F 
08 40 0599 257 C9 07 49 50 
08 41 0600 258 09 08 49 51 
08 42 0601 259 C9 09 49 52 
08 43 0602 25A 09 5A 49 50 
08 44 0603 25B 09 5B 49 24 
08 45 0604 25C 09 5C 49 2A 
08 46 0605 250 C9 50 49 29 
08 47 0606 25E C9 5E 49 3B 
08 48 0607 25F 09 5F 49 5E 
08 49 0608 260 C9 60 49 20 
08 50 0609 261 09 61 49 2F 
08 51 0610 262 C9 E2 49 53 
08 52 0611 263 C9 E3 49 64 
08 53 0612 264 C9 E4 49 55 
08 54 0613 265 C9 E5 49 56 
08 55 0614 266 C9 E6 49 57 
08 56 0615 267 C9 E7 49 58 
08 57 0616 268 C9 E8 49 59 
08 58 0617 269 C9 E9 49 5A 
08 59 0618 26A C9 6A 49 7C 
08 60 0619 26B C9 6B 49 2C 

8-tO 



80 Co' Position Buff.r Addr •• (Hex) 
R. C Dec H.x EBCDIC ASCII 

08 61 0620 26C C9 6C 49 25 
08 62 0621 260 C9 60 49 5F 
08 63 0622 26E C9 6E 49 3E 
08 64 0623 26F C9 6F 49 3F 
08 65 0624 270 C9 FO 49 30 
08 66 0625 271 C9 F1 49 31 
08 67 0626 272 C9 F2 49 32 
08 68 0627 273 C9 F3 49 33 
08 69 0628 274 C9 F4 49 34 
08 70 0629 275 C9 F5 49 35 
08 71 0630 276 C9 F6 49 36 
08 72 0631 277 C9 F7 49 37 
08 73 0632 278 C9 F8 49 38 
08 74 0633 279 C9 F9 49 39 
08 75 0634 27A C9 7A 49 3A 
08 76 0635 27B C9 7B 49 23 
08 77 0636 27C C9 7C 49 40 
08 78 0637 270 C9 70 49 27 
08 79 0638 27E C9 7E 49 3D 
08 80 0639 27F C9 7F 49 22 
09 01 0640 280 4A 40 5B 20 
09 02 0641 281 4A C1 5B 41 
09 03 0642 282 4A C2 5B 42 
09 04 0643 283 4A C3 5B 43 
09 05 0644 284 4A C4 5B 44 
09 06 0645 285 4A C5 5B 45 
09 07 0646 286 4A C6 5B 46 
09 08 0647 287 4A C7 5B 47 
09 09 0648 288 4A C8 5B 48 
09 10 0649 289 4A C9 5B 49 
09 11 0650 28A 4A 4A 5B 5B 
09 12 0651 28B 4A 4B 5B 2E 
09 13 0652 28C 4A 4C 5B 3C 
09 14 0653 280 4A 40 5B 28 
09 15 0654 28E 4A 4E 5B 2B 
09 16 0655 28F 4A 4F 5B 21 
09 17 0656 290 4A 50 5B 26 
09 18 0657 291 4A 01 5B 4A 
09 19 0658 292 4A 02 5B 4B 
09 20 0659 293 4A 03 5B 4C 
09 21 0660 294 4A 04 5B 40 
09 ;l2 0661 295 4A 05 5B 4E 
09 23 0662 296 4A 06 5B 4F 
09 24 0663 297 4A 01 5B 50 
09 25 0664 298 4A 08 5B 51 
09 26 0665 299 4A 09 5B 52 
09 27 0666 29A 4A 5A 5B 50 
09 28 0667 29B 4A 5B 5B 24 
09 29 0668 29C 4A 5C 5B 2A 
09 30 0669 290 4A 50 5B 29 
09 31 0670 29E 4A 5E 5B 3B 
09 32 0671 29F 4A SF 5B 5E 
09 33 0672 2AO 4A 60 5B 20 
09 34 0673 2A1 4A 61 5B 2F 
09 35 0674 2A2 4A E2 5B 53 
09 36 0675 2A3 4A E3 5B 54 
09 37 0676 2A4 4A E4 5B 55 
09 38 0677 2A5 4A E5 5B 56 
09 39 0678 2A6 4A E6 5B 57 
09 40 0679 2A7 4A E7 5B 58 
09 41 0680 2A8 4A E8 5B 59 
09 42 0681 2A9 4A E9 58 5A 

Appendix B. Buffer Address I/O Interface Codes B-lI 



8-12-

80 Col 
R C 

09 43 
09,44 
09 45' 
09, 46 
09 47 
09 48 
09 49 
09 50 
09 51 
09 52 
09 53 
09 54 
09 55 
09 56 
09 57 
09 58 
09 59 
09 60 
09 61 
09 62 
09 63 
09 64 
09 65 
09 66 
09 67 
09 68 
09 69 
09 70 
09 71 
09 72 
09 73 
09 74 
09 75 
09 76 
09 77 
09 78 
09 79 
09 80 
10 01 
10 02 
10 03 
10 04 
10 05 
10 06 
10 07 
10 08 
10 09 
10 10 
10 11 
10 12 
10 13 
10 14 
10 15 
10 16 
10 17 
10 18 
10 19 
10 20 
10 21 
10 22 
10 23 
10 24 

P()sition 
Dec Hex 

0682 2AA 
0683 2AB 
0684 2AC 
0685 2Ao 
0686 2AE 
0687 2AF 
0688 2BO 
0689 2B1 
0690 2B2 
0691 2B3 
0692 2B4 
0693 2B5 
0694 2B6 
0695 2B7 
0696 2B8 
0697 2B9 
0698 2BA 
0699 2BB 
0700 2BC 
0701 2Bo 
0702 2BE 
0703 2BF 
0704 2CO 
0705 2C1 
0706 2C2 
0707 2C3 
0708 2C4 
0709 2C5 
0710 2C6 
0711 2C7 
0712 2C8 
0713 2C9 
0714 2CA 
0715 2CB 
0716 2CC 
0717 2CD 
0718 2CE 
0719 2CF 
0720 200 
0721 201 
0722 202 
0723 203 
0724 204 
0725 205 
0726 206 
0727 207 
0728 208 
0729 209 
0730 20A 
0731 20B 
0732 20C 
0733 200 
0734 20E 
0735 20F 
0736 2EO 
0737 2E1 
0738 2E2 
0739 2E3 
0740 2E4 
0741 2E5 
0742 2E6 
0743 2E7 

Buffer Address (Hex) 
EBCDIC ASCII 

4A 6A 
4A 6B 
4A 6C 
4A 60 
4A 6E 
4A 6F 
4A FO 
4A t=1 
4A F2 
4A F3 
4A F4 
4A F5 
4A F6 
4A F7 
4A F8 
4A F9 
4A 7A 
4A 7B 
4A 7C 
4A 70 
4A 7E 
4A 7F 
4B 40 
4B C1 
4B C2 
4B C3 
4B C4 
4B C5 
4B C6 
4B C7 
4B C8 
4B C9 
4B 4A 
4B 4B 
4B 4C 
4B 40 
4B 4E 
4B 4F 
4B 50 
4B 01 
4B 02 
4B 03 
4B 04 
4B 05 
4B 06 
4B 07 
4B 08 
4B 09 
4B 5A 
4B 5B 
4B 5C 
4B 50 
4B 5E 
4B 5F, 
4B 60 
4B 61 
4B E2 
4B E3 
4B, E4 
4B E5 
4B E6 
4B E7 

5B 7C 
5B 2C 
5B 25 
5B 5F 
5B 3E 
5B 3F 
5B 30 
5B 31 
5B 32 
5B, 33 
5B 34 
5B 35 
5B 36 
5B 37 
5B 38 
5B 39 
5B 3A 
5B 23 
5B 40 
5B 27 
5B 3D 
5B 22 
2E 20 
2E 41 
2E 42 
2E 43 
2E 44 
2E 45 
2E 46 
2E 47 
2E 48 
2E 49 
2E 5B 
2E 2E 
2E 3C 
2E 28 
2E 2B 
2E 21 
2E 26 
2E 4A 
2E 4B 
2E 4C 
2E 40 
2E 4E 
2E 4F 
2E 50 
2E 51 
2E 52 
2E 50 
2E 24 
2E 2A 
2E 29 
2E 3B 
2E 5E 
2E 20 
2E 2F 
2E 53 
2E 54 
2E 55 
2E 56 
2E 57 
2E 58 



BOCol 
R C 

10 25 
10 26 
10 27 
10 28 
10 29 
10 30 
10 31 
10 32 
10 33 
10 34 
10 35 
10 36 
10 37 
10 38 
10 39 
10 40 
10 41 
10 42 
10 43 
10 44 
10 45 
10 46 
10 47 
10 48 
10 49 
10 50 
10 51 
10 52 
10 53 
10 54 
10 55 
10 56 
10 57 
10 58 
10 59 

10 60 
10 61 
10 62 
10 63 
10 64 
10 65 
10 66 
10 67 
10 68 
10 69 
10 70 
10 71 
10 72 
10 73 
10 74 
10 75 
10 76 
10 77 
10 78 
10 79 
10 80 
11 01 
11 02 
11 03 
11 04 
11 05 
11 06 

Position 
Dec Hex 

0744 2E8 
0745 2E9 
0746 2EA 
0747 2EB 
0748 2EC 
0749 2EO 
0750 2EE 
0751 2EF 
0752 2FO 
0753 2F1 
0754 2F2 
0755 2F3 
0756 2F4 
0757 2F5 
0758 2F6 
0759 2F7 
0760 2F8 
0761 2F9 
0762 2FA 
0763 2FB 
0764 2FC 
0765 2FO 
0766 2FE 
0767 2FF 
0768 300 
0769 301 
0770 302 
0771 303 
0772 304 
0773 305 
0774 306 
0775 307 
0776 308 
0777 309 
0778 30A 
0779 30B 
0780 30C 
0781 300 
0782 30E 
0783 30F 
0784 310 
0785 311 
0786 312 
0787 313 
0788 314 
0789 315 
0790 316 
0791 317 
0792 318 
0793 319 
0794 31A 
0795 31B 
0796 31C 
0797 310 
0798 31 E 
0799 31F 
0800 320 
0801 321 
0802 322 
0803 323 
0804 324 
0805 325 

Buffer Address (Hex) 
EBCDIC ASCII 

4B E8 
4B E9 
4B 6A 
4B 6B 
48 6C 
4B 60 
4B 6E 
48 6F 
4B FO 
48 F1 
48 F2 
4B F3 
4B F4 
48 F5 
4B F6 
48 F7 
4B F8 
4B F9 
48 7A 
4B 7B 
4B 7C 
48 70 
4B 7E 
4B 7F 
4C 40 
4C C1 
4C C2 
4C C3 
4C C4 
4C C5 
4C C6 
4C C7 
4C C8 
4C C9 
4C 4A 
4C 48 
4C 4C 
4C 40 
4C 4E 
4C 4F 
4C 50 
4C 01 
4C D2 
4C 03 
4C 04 
4C 05 
4C 06 
4C 07 
4C 08 
4C 09 
4C 5A 
4C 5B 
4C 5C 
4C 50 
4C 5E 
4C 5F 
4C 60 
4C 61 
4C E2 
4C E3 
4C E4 
4C E5 

2E 59 
2E 5A 
2E 7C 
2E 2C 
2E 25 
2E 5F 
2E 3E 
2E 3F 
2E 30 
2E 31 
2E 32 
2E 33 
2E 34 
2E 35 
2E 36 
2E 37 
2E 38 
2E 39 
2E 3A 
2E 23 
2E 40 
2E 27 
2E 30 
2E 22 
3C 20 
3C 41 
3C 42 
3C 43 
3C 44 
3C 45 
3C 46 
3C 47 
3C 48 
3C 49 
3C 5B 
3C 2E 
3C 3C 
3C 28 
3C 2B 
3C 21 
3C 26 
3C 4A 
3C 4B 
3C 4C 
3C 40 
3C 4E 
3C 4F 
3C 50 
3C 51 
3C 52 
3C 50 
3C 24 
3C 2A 
3C 29 
3C 3B 
3C 5E 
3C 20 
3C 2F 
3C 53 
3C 54 
3C 55 
3C 56 

Appendix B. Buffer Address I/O Interface Codes B-13 



80 Col Position Buffer Address (Hex) 
R C Dec Hex EBCDIC ASCII 

11 07 0806 326 4C E6 3C 57 
11 08 0807 327 4C E7 3C 58 
11 09 0808 328 4C E8 3C 59' 
11 10 0809 329 4C E9 3C 5A 
11 11 0810 32A 4C 6A 3C 7C 
11 12 0811 328 4C 68 3C 2C 
11 13 0812 32C 4C 6C 3C 25 
11 14 0813 320 4C 60 3C 5F 
11 15 0814 32E 4C 6E 3C 3E 
11 16 0815 32F 4C 6F 3C 3F 
11 17 0816 330 4C FO 3C 30 
11 18 0817 331 4C Fl 3C 31 
11 19 0818 332 4C F2 3C 32 
11 20 0819 333 4C F3 3C 33 
11 21 0820 334 4C F4 3C 34 
11 22 0821 335 4C F5 3C 35 
11 23 0822 336 4C F6 3C 36 
11 24 0823 337 4C F7 3C 37 
11 25 0824 338 4C F8 3C 38 
11 26 0825 339 4C F9 3C 39 
11 27 0826 33A 4C 7A 3C 3A 
11 28 0827 338 4C 78 3C 23 
11 29 0828 33C 4C 7C 3C 40 
11 30 0829 330 4C 70 3C 27 
11 3'1 0830 33E 4C 7E 3C 3D 
11 32 0831 33F 4C 7F 3C 22 
11 33 0832 340 40 40 28 20 
11 34 0833 341 40 C1 28 41 
11 35 0834 342 40 C2 28 42 
11 36 0835 343 40 C3 28 43 
11 37 0836 344 40 C4 28 44 
11 38 0837 345 40 C5 28 45 
11 39 0838 346 40 C6 28 46 
11 40 0839 347 40 C7 28 47 
11 41 0840 348 40 C8 28 48 
11 42 0841 349 40 C9 28 49 
11 43 0842 34A 40 4A 28 58 
11 44 0843 348 40 48 28 2E 
11 45 0844 34C 40 4C 28 3C 
11 46 0845 340 40 4D 28 28 
11 47 0846 34E 4D 4E 28 28 
11 48 0847 34F 40 4F 28 21 
11 49 0848 350 40 50 28 26 
11 50 0849 351 40 01 28 4A 
11 51 0850 352 40 02 28 48 
11 52 0851 353 40 03 28 4C 
11 53 0852 354 40 04 28 40 
11 54 0853 355 40 05 28 4E 
11 55 0854 356 40 06 28 4F 
11 56 0865 357 40 07 28 50 
11 57 0856 358 40 08 28 51 
11 58 0857 359 40 09 28 52 
11 59 08$8 35A 40 5A 28 50 
11 60 0859 358 40 58 28 24 
11 61 0860 35C 40 5C 28 2A 
11 62 0861 350 40 50 28 29 
11 63 0862 35E 40 5E 28 38 
11 64 0863 35F 40 5F 28 5E 
11 65 0864 360 40 60 28 20 
11 66 0865 361 40 61 28 2F 
11 67 0866 362 40 E2 28 53 
11 68 0867 363 40 E3 28 54 



80 Col Position Buffer Address (Hex) 
R C Dec Hex EBCDIC ASCII 

11 69 0868 364 40 E4 28 55 
11 70 0869 365 40 E5 28 56 
11 71 0870 366 40 E6 28 57 
1,. 72 0871 367 40 E7 28 58 
11 73 0872 368 40 E8 28 59 
11 74 0873 369 40 E9 28 5A 
11 75 0874 36A 40 6A 28 7C 
11 76 0875 368 40 68 28 2C 
11 77 0876 36C 40 6C 28 25 
11 78 0877 360 40 60 28 5F 
11 79 0878 36E 40 6E 28 3E 
11 80 0879 36F 40 6F 28 3F 
12 01 0880 370 40 FO 28 30 
12 02 0881 371 40 F1 28 31 
12 03 0882 372 40 F2 28 32 
12 04 0883 373 40 F3 28 33 
12 05 0884 374 40 F4 28 34 
12 06 0885 375 40 F5 28 35 
12 07 0886 376 40 F6 28 36 
12 08 0887 377 40 F7 28 31 
12 09 0888 378 40 F8 28 38 
12 10 0889 379 40 F9 28 39 
12 11 0890 37A 40 7A 28 3A 
12 12 0891 378 40 78 28 23 
12 13 0892 37C 40 7C 28 40 
12 14 0893 370 40 70 28 27 
12 15 0894 37E 40 7E 28 3D 
12 16 . 0895 37F 40 7F 28 22 
12 17 0896 380 4E 40 28 20 
12 18 0897 381 4E C1 28 41 
12 19 0898 382 4E C2 28 42 
12 20 0899 383 4E C3 28 43 
12 21 0900 384 4E C4 28 44 
12 22 0901 385 4E C5 28 45 
12 23 . 0902 386 4E C6 28 46 
12 24 0903 387 4E C7 28 47 
12 25 0904 388 4E C8 28 48 
12 26 0905 389 4E C9 28 49 
12 27 0906 38A 4E 4A 28 58 
12 28 0907 388 4E 48 28 2E 
12 29 . 0908 38C 4E 4C 28 3C 
12 30 0909 380 4E 40 28 28 
12 ,31 0910 38E 4E 4E 28 28 
12 32 0911 38F 4E 4F 28 21 
12 33 0912 390 4E 50 28 26 
12 34 0913 391 4E 01 28 4A 
12 35 0914 392 4E 02 28 48 
12 26 0915 393 4E 03 28 4C 
12 37 0916 394 4E 04 28 40 
12 38 0917 395 4E 05 28 4E 
12 39 0918 396 4E 06 28 4F 
12 40 0919 397 ,4E 07 28 50 
12 41 0920 398 4E 08 28 51 
12 42 0921 399 ,4E 09 28 52 
12 43 0922 39A 4E 5A 28 50 
12 44 0923 398 4E 58 28 24 
12 45 0924 39C 4E 5C 28 2A 
12 46 0925 390 4E 50 28 29 
12 47 0926 39E 4£ 5E 28 38 
12 48 0927 39F 4E 5F 28 5E 
12 49 0928 .3AO 4E 60 28 20 
12 50 0929 3A1 4E 61 28 2F 

Appendix B. Buffer Address I/O Interface Codes B~ IS 



80 Col Position Buffer Addr •• (Hex) 
R C Dec Hex EBCDIC ASCII 

12 51 0930 3A2 4E E2 2B 53 
12 52 0931 3A3 4E E3 2B 54 
12 53 0932 3A4 4E E4 2B 55 
12 54 0933 3A5 4E E5 2B 56 
12 55 0934 3A6 4E E6 2B 57 
12 56 0935 3A7 4E E7 2B 58 
12 57 0936 3A8 4E E8 2B 59 
12 58 0937 3A9 4E E9 2B 5A 
12 59 0938 3AA 4E 6A 2B 7C 
12 60 0939 3AB 4E 6B 2B 2C 
12 61 0940 3AC 4E 6C 2B 25 
12 62 0941 3Ao 4E 60 2B 5F 
12 63 0942 3AE 4E 6E 2B 3E 
12 64 0943 3AF 4E 6F 2B 3F 
12 65 0944 3BO 4E FO 2B 30 
12 66 0945 3B1 4E F1 28 31 
12 67 0946 3B2 4E F2 2B 32 
12 68 0947 3B3 4E F3 2B 33 
12 69 0948 3B4 4E F4 2B 34 
12 70 0949 3B5 4E F5 2B 35 
12 71 0950 3B6 4E F6 2B 36 
12 72 0951 3B7 4E F7 2B 37 
12 73 0952 3B8 4E F8 2B 38 
12 74 0953 3B9 4E F9 2B 39 
12 75 0954 3BA 4E 7A 2B 3A 
12 76 0955 3BB 4E 7B 2B 23 
12 77 0956 3BC 4E 7C 2B 40 
12 78 0957 3Bo 4E 70 2B 27 
12 79 0958 3BE 4E 7E 2B 3D 
12 80 0959 3BF 4E 7F 2B 22 
13 01 0960 3CO 4F 40 21 20 
13 02 0961 3C1 4F C1 21 41 
13 03 0962 3C2 4F C2 21 42 
13 04 0963 3C3 4F C3 21 43 
13 05 0964 3C4 4F C4 21 44 

13 06 0965 3C5 4F C5 21 45 
13 07 0966 3C6 4F C6 21 46 
13 08 0967 3C7 4F C7 21 47 
13 09 0968 3C8 4F C8 21 48 
13 10 0969 3C9 4F C9 21 49 
13 11 0970 3CA 4F 4A 21 5B 
13 12 0971 3CB 4F 4B 21 2E 
13 13 0972 3CC 4F 4C 21 3C 
13 14 0973 3CO 4F 40 21 28 
13 15 0974 3CE 4F 4E 21 2B 
13 16 0975 3CF 4F 4F 21 21 
13 17 0976 300 4F 50 21 26 
13 18 0977 301 4F 01 21 4A 
13 19 0978 302 4F 02 21 4B 
13 20 0979 303 4F 03 21 4C 
13 21 0980 304 4F 04 21 40 
13 22 0981 305 4F 05 21 4E 
13 23 0982 306 4F 06 21 4F 
13 24 0983 307 4F 07 21 50 
13 25 0984 308 4F 08 21 51 
13 26 0985 309 4F 09 21 52 
13 27 0986 30A 4F 5A 21 50 
13 28 0987 30B 4F 5B 21 24 
13 29 0988 30C 4F 5C 21 2A 
13 30 0989 300 4F 50 21 29 
13 31 0990 30E 4F 5E 21 3B 
13 32 0991 30F 4F 5F 21 5E 

846 



80 Col 
R C 

13 33 
13 34 
13 35 
13 36 
13 37 
13 38 
13 39 
13 40 
13 41 
13 42 
13 43 
13 44 
13 45 
13 46 
13 47 
13 48 
13 49 
13 50 
13 51 
13 52 
13 53 
13 54 
13 55 
13 56 
13 57 
13 58 
13 59 
13 60 
13 61 
13 62 
13 63 
13 64 
13 65 
13 66 
13 67 
13 68 
13 69 
13 70 
13 71 
13 72 
13 73 
13 74 
13 75 
13 76 
13 77 
13 78 
13 79 
13 80 
14 01 
14 02 
14 03 
14 04 
14 05 
14 06 
14 07 
14 08 
14 09 
14 10 
14 11 
14 12 
14 13 
14 14 

Position 
Dec Hex 

0992 3EO 
0993 3El 
0994 3E2 
0995 3E3 
0996 3E4 
0997 3E5 
0998 3E6 
0999 3E7 
1000 3E8 
1001 3E9 
1002 3EA 
1003 3EB 
1004 3EC 
1005 3EO 
1006 3EE 
1007 3EF 
1008 3FO 
1009 3Fl 
1010 3F2 
1011 3F3 
1012 3F4 
1013 3F5 
1014 3F6 
1015 3F7 
1016 3F8 
1017 3F9 
1018 3FA 
1019 3FB 
1020 3FC 
1021 3FO 
1022 3FE 
1023 3FF 
1024 400 
1025 401 
1026 402 
1027 403 
1028 404 
1029 405 
1030 406 
1031 407 
1032 408 
1033 409 
1034 40A 
1035 40B 
1036 40C 
1037 400 
1038 40E 
1039 40F 
1040 410 
1041 411 
1042 412 
1043 413 
1044 414 
1045 415 
1046 416 
1047 417 
1048 418 
1049 419 
1050 41A 
1051 41 B 
1052 41C 
1053 410 

Buffer Address (Hex) 

EBCDIC ASCII 

4F 60 
4F 61 
4F E2 
4F E3 
4F E4 
4F E5 
4F E6 
4F E7 
4F E8 
4F E9 
4F 6A 
4F 68 
4F 6C 
4F 60 
4F 6E 
4F 6F 
4F FO 
4F F1 
4F F2 
4F F3 
4F F4 
4F F5 
4F F6 
4F F7 
4F F8 
4F F9 
4F 7A 
4F 78 
4F 7C 
4F 70 
4F 7E 
4F 7F 
50 40 
50 C1 
50 C2 
50 C3 
50 C4 
50 C5 
50 C6 
50 C7 
50 C8 
50 C9 
50 4A 
50 48 
50 4C 
50 40 
50 4E 
50 4F 
50 50 
50 01 
50 02 
50 03 
50 04 
50 05 
50 06 
50 07 
50 D8 
50 09 
50 5A 
50 58 
50 5C 
50 50 

21 20 
21 2F 
21 53 
21 54 
21 55 
21 56 
21 57 
21 58 
21 59 
21 5A 
21 7C 
21 2C 
21 25 
21 5F 
21 3E 
21 3F 
21 30 
21 31 
21 32 
21 33 
21 34 
21 35 
21 36 
21 37 
21 38 
21 39 
21 3A 
21 23 
21 40 
21 27 
21 30 
21 22 
26 20 
26 41 
26 42 
26 43 
26 44 
26 45 
26 46 
26 47 
26 48 
26 49 
26 5B 
26 2E 
26 3C 
26 28 
26 2B 
26 21 
26 26 
26 4A 
26 4B 
26 4C 
26 40 
26 4E 
26 4F 
26 50 
26 51 
26 52 
26 50 
26 24 
26 2A 
26 29 

Appendix B. Buffer Address I/O Interface Codes B·17 



B-18 

aocol 
R C 

14 15 
14 16 
14 17 
14 18 
14 19 
14 20 
14 21 
14 22 
14 23 
14 24 
14 25 
14 26 
14 27 
14 28 
14 29 
14 30 
14 31 
14 32 
14 33 
14 34 
14 35 
14 36 
14 37 
14 38 
14 39 
14 40 
14 41 
14 42 
14 43 
14 44 
14 45 
14 46 
14 47 
14 48 
14 49 
14 50 
14 51 
14 '52 
14 53 
14 54 
14 55 
14 56 
14 57 
14 58 
14 59 
14 60 
14 61 
14 62 
14 63 
14 64 
14 65 
14 66 
14 67 
14 68 
14 69 
14 70 
14 71 
14 72 
14 73 
14 74 
14 75 
14 76 

Position 
Dec Hex 

1054 41E 
1055 41F 
1056 420 
1057 421 
1058 422 
1059 423 
1060 424 
1061 425 
1062 426 
1063 427 
1064 428 
1065 429 
1066 42A 
1067 42B 
1068 42C 
1069, 420 
1070 42E 
1071 42F 
1072 430 
1073 431 
1074 432 
1075 433 
1076 434 
1077 435 
1078 436 
1079 437 
1080 438 
1081 439 
1082 43A 
1083 43B 
1084 43C 
1085 430 
1086 43E 
1087 43F 
1088 440 
1089 441 
1090 442 
1091 443 
1092 444 
1093 445 
1094 446 
1095 447 
1096 448 
1097 449 
1098 44A 
1099 44B 
1100 44C 
1101 440 
1102 44E 
1103 44F 
1104 450 
1105 451 
1106 452 
1107 453 
1108 454 
1109 455 
1110 456 
1111 457 
1112 458 
1113 459 
1114 45A 
1115 45B 

Buffer Address (Hex) 
EBCDIC ASCII 

50 5E 
50 5F 
50 60 
50 61 
50 E2 
50 E3 
50 E4 
50 E5 
50 E6 
50 E7 
50 E8 
50 E9 
50 6A 
50 6B 
60 6C 
50 60 
50 6E 
50 6F 
50 FO 
50 F1 
50 F2 
50 F3 
50 F4 
50 F5 
50 F6 
50 F7 
50 F8 
50 F9 
50 7A 
50 7B 
50 7C 
50 70 
50 7E 
50 7F 
01 40 
01 C1 
01 C2 
01 C3 
01 C4 
01 C5 
01 C6 
01 C7 
01 C8 
01 C9 
01, 4A 
01 4B 
01 4C 
01 40 
01 4E 
01 4F 
01 50 
01 01 
01 02 
01 03 
01 04 
01 05 
01 06 
01 07 
01 08 
01 09 
01 5A 
01 5B 

26 3B 
26 5E 
26 20 
26 2F 
26 53 
26 54 
26 55 
26 56 
26 57 
26 58 
26 59 
26 5A 
26 7C 
26 2C 
26 25 
26 5F 
26 3E 
26 3F 
26 30 
26 31 
26 32 
26 33 
26 34 
26 35 
26 36 
26 37 
26 38 
26 39 
26 3A 
26 23 
26 40 
26 27 
26 30 
26 22 
4A 20 
4A 41 
4A 42 
4A 43 
4A 44 
4A 45 
4A 46 
4A 47 
4A 48 
4A 49 
4A 5B 
4A 2E 
4A 3C 
4A 28 
4A 2B 
4A 21 
4A 26 
4A 4A 
4A 4B 
4A 4C 
4A 40 
4A 4E 
4A 4F 
4A 50 
4A 51 
4A 52 
4A 50 
4A 24 



BOCol 
R C 

14 77 
14 78 
14 79 
14 80 
15 01 
15 02 
15 03 
15 04 
15 -05 
15 06 
15 07 
15 08 
15 09 
15 10 
15 11 
15 12 
15 13 
15 14 
15 15 
15 16 
15 17 
15 18 
15 19 
15 20 
15 21 
15 22 
15 23 
15 24 
15 25 
15 26 
15 27 
15 28 
15 29 
15 30 
15 31 
15 32 
15 33 
15 34 
15 35 
15 36 
15 37 
15 38 
15 39 
15 40 
15 41 
15 42 
15 43 
15 44 
15 45 
15 46 
15 47 
15 48 
15 49 
15 50 
15 51 
15 52 
15 53 
15 54 
15 55 
15 56 
15 57 
15 58 

Position 
Dec Hex 

1116 45C 
1117 450 
1118 45E 
1119 45F 
1120 460 
1121 461 
1122 462 
1123 463 
1124 464 
1125 465 
1126 466 
1127 467 
1128 468 
1129 469 
1130 46A 
1131 46B 
1132 46C 
1133 460 
1134 46E 
1135 46F 
1136 470 
1137 471 
1138 472 
1139 473 
1140 474 
1141 475 
1142 476 
1143 477 
1144 478 
1145 479 
1146 47A 
1147 47B 
1148 47C 
1149 470 
1150 47E 
1151 47F 
1152 480 
1153 481 
1154 482 
1155 483 
1156 484 
1157 485 
1158 486 
1159 487 
1160 488 
1161 489 
1162 48A 
1163 48B 
1164 48C 
1165 480 
1166 48E 
1167 48F 
1168 490 
1169 491 
1170 492 
1171 493 
1172 494 
1173 495 
1174 496 
1175 497 
1176 498 
1177 499 

Buffer Address (Hex) 
EBCDIC ASCII 

01 5C 
01 50 
01 5E 
01 5F 
01 60 
01 61 
01 E2 
01 E3 
01 E4 
01 E5 
01 E6 
01 E7 
01 E8 
01 E9 
01 6A 
01 6B 
01 6C 
01 60 
01 6E 
01 6F 
01 FO 
01 F1 
01 F2 
01 F3 
01 F4 
01 F5 
01 F6 
01 F7 
01 F8 
01 F9 
01 7A 
01 7B 
01 7C 
01 70 
01 7E 
01 7F 
02 40 
02 C1 
02 C2 
02 C3 
02 C4 
02 C5 
02 C6 
02 C7 
02 C8 
02 C9 
02 4A 
02 4B 
02 4C 
02 40 
02 4E 
02 4F 
02 50 
02 01 
02 02 
02 03 
02 04 
02 05 
02 06 
02 07 
02 08 
02 09 

4A 2A 
4A 29 
4A 3B 
4A 5E 
4A 20 
4A 2F 
4A 53 
4A 54 
4A 55 
4A 56 
4A 57 
4A 58 
4A 59 
4A 5A 
4A 7C 
4A 2C 
4A 25 
4A 5F 
4A 3E 
4A 3F 
4A 30 
4A 31 
4A 32 
4A 33 
4A 34 
4A 35 
4A 36 
4A 37 
4A 38 
4A 39 
4A 3A 
4A 23 
4A 40 
4A 27 
4A 30 
4A 22 
4B 20 
4B 41 
4B 42 
4B 43 
4B 44 
4B 45 
4B 46 
4B 47 
4B 48 
4B 49 
4B 5B 
4B 2E 
4B 3C 
4B 28 
4B 2B 
4B 21 
4B 26 
4B 4A 
4B 4B 
4B 4C 
4B 40 
4B 4E 
4B 4F 
4B 50 
4B 51 
4B 52 

Appendix B. Buffer Address I/O Interface Codes B-19 



8-20 

80 Col 
R C 

15 59 
15 60 
15 61 
15 62 
15 63 
15 64 
15 65 
15 66 
15 67 
15 68 
15 69 
15 70 
15 71 
15 72 
15 73 
15 74 
15 75 
15 76 
15 77 
15 78 
15 79 
15 80 
16 01 
16 02 
16 03 
16 04 
16 05 
16 06 
16 07 
16 08 
16 09 
16 10 
16 11 
16 12 
16' 13 
16 14 
16 15 
16 16 
16 17 
16 18 
16 19 
16 20 
16 21 
16 22 
16 23 
16 24 
16 25 
16 26 
16 27 
16 28 
16 29 
16 30 
16 31 
16 32 
16 33 
16 34 
16 35 
16 36 
16 37 
16 38 
16 39 
16 40 

Position 
Dec Hex 

1178 49A 
1179 498 
1180 49C 
1181 490 
1182 49E 
1183 49F 
1184 4AO 
1185 4A1 
1186 4A2 
1187 4A3 
1188 4A4 
1189 4A5 
1190 4A6 
1191 4A7 
1192 4A8 
1193 4A9 
1194 4AA 
1195 4A8 
1196 4AC 
1197 4AO 
1198 4AE 
1199 4AF 
1200 480 
1201 481 
1202 482 
1203 483 
1204 484 
1205 485 
1206 486 
1207 487 
1208 488 
1209 489 
1210 48A 
1211 488 
1212 48C 
1213 480 
1214 48E 
1215 4BF 
1216 4CO 
1217 4C1 
1218 ,4C2 
1219 4C3 
1220 4C4 
1221 4C5 
1222 4C6 
1223 4C7 
1224 4C8 
1225 4C9 
1226 4CA 
1227 4C8 
1228 4CC 
1229 4CO 
1230 4CE 
1231 4CF 
1232 400 
1233 401 
1234 402 
1235 403 
1236 404 
1237 405 
1238 406 
1239 407 

Buffer Address (Hex) 
EBCDIC ASCII 

02 5A 
02 58 
02 5C 
02 50 
02 5E 
02 5F 
02 60 
02 61 
02 E2 
02 E3 
02 E4 
02 E5 
02 E6 
02 E7 
02 E8 
02 E9 
02 6A 
02 68 
02 6C 
02 60 
02 6E 
02 6F 
02 FO 
02 F1 
02 F2 
02 F3 
02 F4 
02 F5 
02 F6 
02 F7 
02 F8 
02 F9 
02 7A 
02 78 
02 7C 
02 70 
02 7E 
02 7F 
03 40 
03 C1 
03 C2 
03 C3 
03 C4 
03 C5 
03 C6 
03 C7 
03 C8 
03 C9 
03 4A 
03 48 
03 4C 
03 40 
03 4E 
03 4F 
03 50 
03 01 
03 02 
03 03 
03 04 
03 05 
03 06 
03 07 

48 50 
48 24 
48 2A 
48 29 
48 38 
48 5E 
48 20 
48 2F 
48 53 
48 54 
48 55 
48 56 
48 57 
48 58 
48 59 
48 5A 
48 7C 
48 2C 
48 25 
48 5F 
48 3E 
48 3F 
48 30 
48 31 
48 32 
48 33 
48 34 
48 35 
48 36 
48 37 
48 38 
48 39 
48 3A 
48 23 
48 40 
48 27 
48 30 
48 22 
4C 20 
4C 41 
4C 42 
4C 43 
4C 44 
4C 45 
4C 46 
4C 47 
4C 48 
4C 49 
4C 58 
4C 2E 
4C 3C 
4C 28 
4C 28 
4C 21 
4C 26 
4C 4A 
4C 48 
4C 4C 
4C 40 
4C 4E 
4C 4F 
4C 50 



SO Col 
R C 

16 41 
16 42 
16 43 
16 44 
16 45 
16 46 
16 47 
16 48 
16 49 
16 50 
1E 51 
16 52 
16 53 
16 54 
16 55 
16 56 
16 57 
16 58 
16 59 
16 60 
16 61 
16 62 
16 63 
16 64 
16 65 
16 66 
16 67 
16 68 
16 69 
16 70 
16 71 
16 72 
16 73 
16 74 
16 75 
16 76 
16 77 
16 78 
16 79 
16 80 
17 01 
17 02 
17 03 
17 04 
17 05 
17 06 
17 07 
.17 08 
17 09 
17 10 
17 11 
17 12 
17 13 
17 14 
17 15 
17 16 
17 17 
17 18 
17 19 
17 20 
17 21 
17 22 

Position 
Dec Hex 

1240 408 
1241 409 
1242 40A 
1243 40B 
1244 40C 
1245 400 
1246 40E 
1247 40F 
1248 4EO 
1249 4E1 
1250 4E2 
1251 . 4E3 
1252 4E4 
1253 4E5 
1254 4E6 
1255 4E7 
1256 4E8 
1257 4E9 
1258 4EA 
1259 4EB 
1260 4EC 
1261 4EO 
1262 4EE 
1263 4EF 
1264 4FO 
1265 4F1 
1266 4F2 
1267 4F3 
1268 4F4 
1269 4F5 
1270 4F6 
1271 4F7 
1272 4F8 
1273 4F9 
1274 4FA 
1275 4FB 
1276 4FC 
1277 4FO 
1278 4FE 
1279 4FF 
1280 500 
1281 501 
1282 502 
1283 503 
1284 504 
1285 505 
1286 506 
1287 507 
1288 508 
1289 509 
1290 50A 
1291 50B 
1292 50C 
1293 500 
1294 50E 
1295 50F 
1296 510 
1297 511 
1298 512 
1299 513 
1300 514 
1301 515 

Buffer Address (Hex) 
EBCDIC ASCII 

03 08 
03 09 
03 5A 
03 58 
03 5C 
03 5D 
03 5E 
03 5F 
03 60 
03 61 
03 E2 
03 E3 
03 E4 
03 E5 
03 E6 
03 E7 
03 E8 
03 E9 

03 6A 
03 68 
03 6C 
03 60 
03 6E 
03 6F 
03 FO 
03 F1 
03 F2 
03 F3 
03 F4 
03 F5 
03 F6 
03 F7 
03 F8 
03 F9 
03 7A 
03 7B 
03 7C 
03 70 
03 7E 
03 7F 
04 40 
04 C1 
04 C2 
04 C3 
04 C4 
04 C5 
04 C6 
04 C7 
04 C8 
04 C9 
04 4A 
04 48 
04 4C 
04 40 
04 4E 
04 4F 
04 50 
04 01 
04 02 
04 03 
04 04 
04 05 

4C 51 
4C 52 
4C 50 
4C 24 
4C 2A 
4C 29 
4C 3B 
4C 5E 
4C 20 
4C 2F 
4C 53 
4C 54 
4C 55 
4C 56 
4C 57 
4C 58 
4C 59 
4C 5A 
4C 7C 
4C 2C 
4C 25 
4C 5F 
4C 3E 
4C 3F 
4C 30 
4C 31 
4C 32 
4C 33 
4C 34 
4C 35 
4C 36 
4C 37 
4C 38 
4C 39 
4C 3A 
4C 23 
4C 40 
4C 27 
4C 30 
4C 22 
40 20 
40 41 
40 42 
40 43 
40 44 
40 45 
40 46 
40 47 
40 48 
40 49 
40 5B 
40 2E 
40 3C 
40 28 
40 2B 
40 21 
40 26 
40 4A 
40 4B 
40 4C 
40 40 
40 4E 

Appendix B. Buffer Address I/O Interface Codes B~21 



80 Col Position Buffer Address (Hex) 
R C Dec Hex EBCDIC ASCII 

1.1 23 1302 516 04 06 40 4F 
17 24 1303 51.1 04 07 40 50 
17 25 1304 518 04 08 40 51 
17 26 1305 519 04 09 40 52 
17 27 1306 51A 04 5A 40 50 
17 28 1307 518 04 58 40 24 
17 29 1308 51C 04 5C 40 2A 
17 30 1309 510 04 50 40 29 
17 31 1310 51E 04 5E 40 38 
17 32 1311 51F 04 5F 40 5E 
17 33 1312 520 04 60 40 20 
17 34 1313 521 04 61 40 2F 
17 35 1314 522 04 E2 40 53 
17 36 1315 523 04 E3 40 54 
17 37 1316 524 04 E4 40 55 
17 38 131.1 525 04 E5 40 56 
17 39 1318 526 04 E6 40 57 
17 40 1319 527 04 E7 40 58 
17 41 1320 528 04 E8 40 59 
17 42 1'321 529 04 E9 40 5A 
17 43 1322 52A 04 6A 40 7C 
1.1 44 1323 528 04 68 40 2C 
17 45 1324 52C 04 6C 40 25 
17 46 1325 520 04 60 40 5F 
17 47 1326 52E 04 6E 40 3E 
17 48 1327 52F 04 6F 40 3F 
17 49 1328 530 04 FO 40 30 
17 50 1329 531 04 F1 40 31 
17 51 1330 532 04 F2 40 32 
17 52 1331 533 04 F3 40 33 
17 53 1332 534 04 F4 40 34 
17 54 1333 535 04 F5 40 35 
17 55 1334 536 04 F6 40 36 
17 56 1335 537 04 F7 40 37 
17 57 1336 538 04 F8 40 38 
17 58 1337 539 04 F9 40 39 
17 59 1338 53A 04 7A 40 3A 
17 60 1339 538 04 78 40 23 
17 61 1340 53C 04 7C 40 40 
17 62 1341 530 04 70 40 27 
17 63 1342 53E 04 7E 40 30 
17 64 1343 53F 04 7F 40 22 
17 65 1344 540 05 40 4E 20 
1.1 66 1345 541 05 C1 4E 41 
17 67 1346 542 05 C2 4E 42 
17 68 1347 543 05 C3 4E 43 
17 69 1348 544 05 C4 4E 44 
17 70 1349 545 05 C5 4E 45 
17 71 1350 546 05 C6 4E 46 
17 72 1351 547 05 C7 4E 47 
17 73 1352 548 05 C8 4E 48 
17 74 1353 549 05 C9 4E 49 
17 75 1354 54A 05 4A 4E 58 
17 76 1355 548 05 48 4E 2E 
17 77 1356 54C 05 4C 4E 3C 
17 78 1357 540 05 40 4E 28 
17 79 1358 54E 05 4E 4E 28 
1.1 80 1359 54F 05 4F 4E 21 
18 01 1360 550 05 50 4E 26 
18 02 1361 551 05 01 4E 4A 
18 03 1362 552 05 02 4E 48 
18 04 1363 553 05 03 4E 4C 
18 05 1364 554 05 04 4E 40 

B-22 



80 CQI 
R C 

18 06 
18 07 
18 08 
18 09 
18 10 
18 11 
18 12 
18 13 
18 14 
18 15 
18 16 
18 17 
18 18 
18 19 
18 20 
18 21 
18 22 
18 23 
18 24 
18 25 
18 26 
18 27 
18 28 
18 29 
18 30 
18 31 
18 .32 
18 33 
18 34 
18 35 
18 36 
18 37 
18 38 
18 39 
18 40 
18 41 
18 42 
18 43 
18 44 
18 45 
18 46 
18 47 
18 48 
18 49 
18 50 
18 51 
18 52 
18 53 
18 54 
18 55 
18 56 
18 57 
18 58 
18 59 
18 60 
18 61 
18 62 
18 63 
18 64 
18 65 
18 66 

PQsitiQn 
Dec Hex 

1365 555 
1366 556 
1367 557 
1368 558 
1369 559 
1370 55A 
1371 558 
1372 55C 
1373 550 
1374 55E 
1375 55F 
1376 560 
1377 561 
1378 562 
1379 563 
1380 564 
1381 565 
1382 566 
1383 567 
1384 568 
1385 569 
1386 56A 
1387 568 
1388 56C 
1389 560 
1390 56E 
1391 56F 
1392 570 
1393 571 
1394 572 
1395 573 
1396 574 
1397 575 
1398 576 
1399 577 
1400 578 
1401 579 
1402 57A 
1403 578 
1404 57C 
1405 570 
1406 57E 
1407 57F 
1408 580 
1409 581 
1410 582 
1411 583 
1412 584 
1413 585 
1414 586 
1415 587 
1416 588 
1417 589 
1418 58A 
1419 588 
1420 58C 
1421 580 
1422 58E 
1423 58F 
1424 590 
1425 591 

Boffer Address (Hex) 
EBCDIC ASCII 

05 05 
05 06 
05 07 
05 08 
05 09 
05 5A 
05 58 
05 5C 
05 50 
05 5E 
05 5F 
05 60 
05 61 
05 E2 
05 E3 
05 E4 
05 E5 
05 F6 
05 E7 
05 E8 
05 E9 
.05 6A 
05 68 
05 6C 
05 60 
05 6E 
05 6F 
05 FO 
05 F1 
05 F2 
05 F3 
05 F4 
05 F5 
05 F6 
05 F7 
05 F8 
05 F9 
05 7A 
05 78 
05 7C 
05 70 
05 7E 
05 ,7F 
06 40 
06 C1 
06 C2 
06 C3 
06 C4 
06 C5 
06 C6 
06 C7 
06 C8 
06 C9 
06 4A 
06 48 
06 4C 
06 40 
06 4E 
06 4F 
06 50 
06 01 

4E 4E 
4E 4F 
4E 50 
4E 51 
4E 52 
4E 50 
4E 24 
4E 2A 
4E 29 
4E 38 
4E 5E 
4E 20 
4E 2F 
4E 53 
4E 54 
4E 55 
4E 56 
4E 57 
4E 58 
4E 59 
4E 5A 
4E 7C 
4E 2C 
4E 25 
4E 5F 
4E 3E 
4E 3F 
4E 30 
4E 31 
4E 32 
4E 33 
4E 34 
4E 35 
4E 36 
4E 37 
4E 38 
4E 39 
4E 3A 
4E 23 
4E 40 
4E 27 
4E 30 
4E 22 
4F 20 
4F 41 
4F 42 
4F 43 
4F 44 
4F 45 
4F 46 
4F 47 
4F 48 
4F 49 
4F 58 
4F 2E 
4F 3C 
4F 28 
4F 28 
4F 21 
4F 26 
4F 4A 

Appendix B. Buffer Address I/O Interface Codes B-23 



80 Col Posi~ion Buffer Act~ress (Hex) 
R C Dec Hex EBCDIC ASCII 

18 67 1426 592 06 02 4F 48 
18 68 1427 593 06 03 4F 4C 
18 69 1428 594 06 04 4F 40 
18 70 1429 595 06 05 4F 4E 
18 71 1430 596 06 06 4F 4F 
18 72 1431 597 06 07 4F 50 
18 73 1432 598 06 08 4F 51 
18 74 1433 599 06 09 4F 52 
18 75 1434 59A 06 SA 4F. 50 
18 76 1435 598 06 58 4F 24 
18 77 1436 59C 06 5C 4F 2A 
18 78 1437 590 .06 50 4F 29 
18 79 1438 59E 06 5E 4F 38 
18 80 1439 59F 06 5F 4F 51; 
19 01 1440 5AO 06 60 4F 20 
19 02 1441 5A1 06 61 4F 2F 
19 03 1442 5A2 06 E2 4F 53 
19 04 1443 5A3 06 E3 4F 54 
19 05 1444 5A4 06 E4 4F 55 
19 06 1445 5A5 06 E5 4F 56 
19 07 1446 5A6 06 E6 4F 57 
19 08 1447 5A7 06 E7 4F 58 
19 09 1448 5A8 06 E8 4F 59 
19 10 1449 5A9 06 E9 4F 5A 
19 11 1450 5AA 06 6A 4F 7C 
19 12 1451 5A8 06 68 4F 2C 
19 13 1452 5AC 06 6C 4F 25 
19 14 1453 5AO 06 60 4F 5F 
19 15 1454 5AE 06 6E 4F 3E 
19 16 1455 5AF 06 SF 4F 3F 
19 17 1456 580 06 FO 4F 30 
19 18 1457 581 06 F1 4F 31 
19 19 1458 582 06 F2 4F 32 
19 20 1459 583 06 F3 4F 33 
19 21 1460 584 06 F4 4F 34 
19 22 1461 585 06 F5 4F 35 
19 23 1462 586 06 F6 4F 36 
19 24 1463 587 06 F7 4F 37 
19 25 1464 588 06 F8 4F 38 
19 26 1465 589 06 F9 4F 39 
19 27 1466 58A 06 7A 4F 3A 
19 28 1467 588 06 78 4F 23 
19 29 1468 58C 06 7C 4F 40 
19 30 1469 580 06 70 4F 27 
19 31 1470 58E 06 7E 4F 30 
19 32 1471 58F 06 7F 4F 22 
19 33 1472 5CO 07 40 50 20 
19 34 1473 5C1 07 C1 50 41 
19 35 1474 5C2 07 C2 50 42 
19 36 1475 5C3 07 C3 50 43 
19 37 1476 5C4 07 C4 50 44 
19 38 1477 5C5 07 C5 50 45 
19 39 1478 5C6 07 C6 50 46 
19 40 1479 5C7 07 C7 50 47 
19 41 1480 5C8 07 C8 50 48 
19 42 1481 5C9 07 (:9 50 49 
19 43 1482 5CA 07 4A 50 58 
19 44 1483 5C8 07 48 50 2E 
19 45 1484 5CC 07 4C 50 3C 
19 46 1485 5CO 07 40 50 28 
19 47 1486 5CE 07 4E 50 28 
19 48 1487 5CF 07 4F 50 21 
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80 Col Position Buffer Address (Hex) 
R C Dec Hex EBCDIC ASCII 

19 49 1488 500 07 50 50 26 
19 50 1489 501 07 01 50 4A 
19 51 1490 502 07 02 50 46 
19 52 1491 503 07 03 50 4C 
19 53 1492 504 07 04 50 40 
19 54 1493 505 07 05 50 4E 
19 55 1494 506 07 06 50 4F 
19 56 1495 507 07 07 50 50 
19 57 1496 508 07 08 50 51 
19 58 1497 509 07 09 50 52 
19 59 1498 50A 07 5A 50 50 
19 60 1499 506 07 56 50 24 
19 61 1500 50C 07 5C 50 2A 
19 6~ . 1501 500 07 50 50 29 
19 63 1502 50E 07 5E 50 39 
19 64 1503 50F 07 5F 50 5E 
19 65 1504 5EO 07 60 50 20 
19 66 1505 5E1 07 61 50 2F 
19 67 1506 5E2 07 E2 50 53 
19 68 1507 5E3 07 E3 50 54 
19 69 1508 5E4 07 E4 50 55 
19 70 1509 5E5 07 E5 50 56 
19 71 1510 5E6 07 'E6 SO 57 
19 72 1511 5E7 07 E7 50 58 
19 73 1512 5E8 07 E8 50 59 
19 74 1513 5E9 07 E9 50 5A 
19 75 1514 5EA 07 6A 50 7C 
19 76 1515 5E6 07 66 50 2C 
19 77 1516 5EC 07 6C 50 25 
19 78 1517 5EO 07 60 50 5F 
19 79 1518 5EE 07 6E 50 3E 
19 80 1519 5EF 07 6F 50 3F 
20 01 1520 5FO 07 FO 50 30 
20 02 1521 5F1 07 F1 50 31 
20 03 1522 5F2 07 F2 50 32 
20 04 1523 5F3 07 F3 50 33 
20 05 1524 5F4 07 F4 50 34 
20 06 1525 5F5 07 F5 50 35 
20 07 1526 5F6 07 F6 50 36 
'20 08 1527 5F7 07 F7 50 37 
20 09 1528 5F8 07 F8 50 38 
20 10 1529 5F9 07 F9 50 39 
20 11 1530 5FA 07 7A 50 3A 
20 12 1531 5F6 07 76 50, 23 
20 13 1532 5FC 07 7C 50 40 
20 14 1533 5FO 07 70 50 27 
20 15 1534 5FE 07 7E 50 3D 
20 16 1535 5FF 07 7F 50 22 
20 17 1536 600 08 40 51 20 
20 18 1537 601 08 C1 51 4.1 
20 19 1538 602 08 C2 51 42 
20 20 1539 603 08 C3 51 43 
20 21 1540 604 08 C4 51 44 
20 22 1541 605 08 C5 51 45 
20 23 1542 606 08 C6 51 46 
20 24 1543 607 D8 C7 51 47 
20 25 1544 608 08 C8 51 48 
20 26 1545 609 08 C9 51 49 
20 27 1546 60A 08 4A 51 56 
20 28 1547 606 08 46 51 2E 
20 29 1548 60C 08 4C 51 3C 
20 30 1549 600 08 40 51 28 
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80 Col Position Buffer Address (Hex) 
R C Dec Hex EBCDIC ASCII ..... 
20 31 1550 60E O~ 4E 51 28 
20 32 1551 60F 08 4F 51 21 
20 33 1552 610 08 50 51 26 
20 34 1553 611 08 01 51 4A 
20 35 1554 612 08 02 51 48 
20 36 1555 613 08 03 51 4C 
20 37 1556 614 08 04 51 40 
20 38 1557 615 08 05 51 4E 
20 39 1558 616 08 06 51 4F 
20 40 1559 617 08 07 51 50 
20 41 1560 618 08 08 51 51 
20 42 1561 619 08 09 51 52 
20 43 1562 61A 08 5A 51 50 
20 44 1563 618 08 58 51 24 
20 45 1564 61C 08 5C 51 2A 
20 46 156!) 610 08 50 51 29 
20 47 1566 61E 08 5E 51 38 
20 48 1567 61F 08 5F 51 5E 
20 49 1568 620 08 60 51 20 
20 50 1569 621 08 61 51 2F 
20 51 1570 622 08 E2 51 53 
20 52 1571 623 08 E3 51 54 
20 53 1572 624 08 E4 51 55 
20 54 1573 625 08 E5 51 56 
20 55 1574 626 08 E6 51 57 
20 56 1575 627 08 E7 51 58 
20 57 1576 628 08 E8 51 59 
20 58 1577 629 08 E9 51 5A 
20 59 1578 62A 08 6A 51 7C 
20 60 1579 628 08 68 51 2C 
20 61 1580 62C 08 6C 51 25 
20 62 1581 620 08 60 51 5F 
20 63 1582 62E 08 6E 51 3E 
20 64 1583 62F 08 6F 51 3F 
20 65 1584 630 08 FO 51 30 
20 66 ·1585 631 08 F1 51 31 
20 67 1586 632 08 F2 51 32 
20 68 1587 633 08 F3 51 33 
20 69 1588 634 08 F4 51 34 
20 70 1589 635 08 F5 51 35 
20 71 1590 636 08 F6 51 36 
20 72 1591 637 08 F7 51 37 
20 73 1592 638 08 F8 51 38 
20 74 1593 639 08 F9 51 39 
20 75 1594 63A 08 7A 51 3A 
20 76 1595 638 08 78 51 23 
20 77 1596 63C 08 7C 51 40 
20 78 1597 630 08 70 51 27 
20 79 1598 63E 08 7E 51 3D 
20 80 1599 63F 08 7F 51 22 
21 01 1600 640 09 40 52 20 
21 02 1601 641 09 C1 52 41 
21 03 1602 642 09 C2 52 42 
21 04 1603 643 09 C3 52 43 
21 05 1604 644 09 C4 52 44 

21 06 1605 645 09 C5 52 45 
21 07 1606 646 09 C6 52 46 
21 08 1607 647 09 C7 52 47 
21 09 1608 648 09 C8 52 48 
21 10 1609 649 09 C9 52 49 
21 11 1610 64A 09 4A 52 58 
21 12 1611 648 09 48 52 2E 
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80 Col Position Buffer Address (Hex) 

R C Dec· Hex EBCDIC ASCII 

21 13 1612 64C 09 4C 52 3C 
21 14 1613 640 09 40 52 28 
21 15 1614 64E 09 4E 52 28 
21 16 1615 64F 09 4F 52 21 

21 17 1616 650 09 50 52 26 
21 18 1617 651 09 01 52 4A 
21 19 1618 652 09 02 52 48 
21 20 1619 653 09 03 52 4C 
21 21 1620 654 09 04 52 40 
21 22 1621 655 09 05 52 4E 
21 23 1622 656 09 06 52 4F 
21 24 1623 .657 09 07 52 50 
21 25 1624 658 09 08 52 51 
21 26 162.5 659 09 09 52 52 
21 27 1626 65A 09 5A 52 50 
21 28 1627 658 09 58 52 24 

21 29 1628 65C 09 5C 52 2A 
21 3() 1629 650 09 50 52 29 

21 31 1630 65E 09 5E. 52 38 
21 32 1631 65F 09 5F 52 5E 
21 33 1632 660 09 60 52 20 

21 34 1633 661 09 61 52 2F 

21 35 1634 662 09 E2 52 53 
21 36 1635 663 09 E3 52 54 
21 37 1636 664 09 E4 52 55 
21 38 1637 665 09 E5 52 56 
21 39 1638 666 09 E6 52 57 
21 40 1639 667 09 E7 52 58 
21 41 1640 668 09 E8 52 59 
21 42 1641 669 09 E9 52 5A 
21 43 1642 66A 09 6A 52 7C 
21 44 1643 668 09 68 52 2C 
21 45 1644 . 66C 09 6C 52 25 
21 46 1645 660 09 60 52 5F 

21 47 1646 66E 09 6E 52 3E 
21 48 1647 66F 09 6F 52 3F 

21 49 1648 670 09 FO 52 30 
21 50 1649 671 09 F1 52 31 

21 51 1650 672 09 F2 52 32 

21 52 1651 673 09 F3 52 33 
21 53 1652 674 09 F4 52 34 

21 54 1653 675 09 F5 52 35 

21 55 1654 676 09 F6 52 36 
21 56 1655 677 09 F7 52 37 

21 57 1656 678 09 F8 52 38 

21 58 1657 679 09 F9 52 39 

21 59 16.58 67A 09 7A 52 3A 

21 60 1659 678 09 78 52 23 

21 61 1660 67C 09 7C 52 40 

21 62 1661 670 09 70 52 27 

21 63 1662 67E 09 7£ 52 30 

21 64 1663 67F 09 7F 52 22 

21 65 1664 680 5A 40 50 20 

21 66 1665 681 5A C1 50 41 

21 67 1666 682 5A C2 50 42 

21 68 1667 '683 5A C3 50 43 

21 69 1668 684 5A C4 50 44 

21 70 1669 685 5A C5 50 45 

21 71 1670 686 5A C6 50 46 

21 72 1671 687 5A C7 50 47 

21 73 1672 688 5A C8 50 48 

21 74 1673 689 5A C9 50 49 
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SO Col Position Buffer Address (Hex) 
R C Dec Hex EBCDIC ASCII 

21 75 1674 68A 5A 4A 50 58 
21 76 1675 688 5A 48 50 2E 
21 77 1676 68C 5A 4C 50 3C 
21 78 1677 680 5A 40 50 28 
21 79 1678 68E 5A 4E 50 28 
21 80 1679 68F 5A 4F 50 21 
22 01 1680 690 5A 50 50 26 
22 02 1681 691 5A 01 50 4A 
22 03 1682 692 5A 02 50 48 
22 04 1683 693 5A 03 50 4C 
22 05 1684 694 5A 04 50 40 
22 06 1685 695 5A 05 5.0 4E 
22 07 1686 696 5A 06 50 4F 
22 08 1687 697 5A 07 50 50 
22 09 1688 698 5A 08 50 51 
22 10 1689 699 5A 09 50 52 
22 11 1690 69A 5A 5A 50 50 
22 12 1691 698 5A 58 50 24 
22 13 1692 69C 5A 5C 50 2A 
22 14 1693 690 5A 50 50 29 
22 15 1694 69E 5A 5E 50 38 
22 16 1695 69F 5A 5F 50 5E 
22 17 1696 6AO 5A 60 50 20 
22 18 1697 6A1 5A 61 50 2F 
22 19 1698 6A2 5A E2 50 53 
22 20 1699 6A3 5A E3 50 54 
22 21 1700 6A4 5A F4 50 55 
22 22 1701 6A5 5A E5 50 56 
22 23 1702 6A6 5A E6 50 57 
22 24 1703 6A7 5A E7 50 58 
22 25 1704 6A8 5A E8 50 59 
22 26 1705 6A9 5A E9 50 5A 
22 27 1706 6AA 5A 6A 50 7C 
22 28 1707 6A8 5A 68 50 2C 
22 29 1708 6AC 5A 6C 50 25 
22 30 1709 6AO 5A 60 50 5F 
22 31 1710 6AE 5A 6E 50 3E 
22 32 1711 6AF 5A 6F 50 3F 
22 33 1712 680 5A FO 50 30 
22 34 1713 681 5A F1 50 31 
22 35 1714 682 5A F2 50 32 
22 36 1715 683 5A F3 50 33 
22 37 1716 684 5A F4 50 34 
22 38 1717 685 5A F5 50 35 

22 39 1718 686 5A F6 50 36 
22 40 1719 687 5A F7 50 37 

22 41 1720 688 5A F8 50 38 
22 42 1721 689 5A F9 50 39 

22 43 1722 68A 5A 7A 50 3A 

22 44 1723 688 5A 78 50 23 

22 45 1724 68C 5A 7C 50 40 

22 46 1725 680 5A 70 50 27 

22 47 1726 68E 5A 7E 50 30 

22 48 1727 68F 5A 7F 50 22 

22 49 1728 6CO 58 40 24 20 

22 50 1729 6C1 58 C1 24 41 

22 51 1730 6C2 58 C2 24 42 

22 52 1731 6C3 58 C3 24 43 

22 53 1732 6C4 58 C4 24 44 

22 54 1733 6C5 58 C5 24 45 

22 55 1734 6C6 58 C6 24 46 

22 56 1735 6C7 58 C7 24 47 
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BOCol Position Buffer Address (Hex) 
R C Dec Hex EBCDIC ASCII 

22 57 1736 6C8 58 C8 24 48 
22 58 1737 6C9 58 C9 24 49 
22 59 1738 6CA 58 4A 24 58 
22 60 1739 6C8 58 48 24 2E 
22 61 1740 6CC 58 4C 24 3C 
22 62 1741 6CO 58 40 24 28 
22 63 1742 6CE 58 4E 24 28 
22 64 1743 6CF 58 4F 24 21 
22 65 1744 600 58 50 24 26 
22 66 1745 601 58 01 24 4A 
22 67 1746 602 58 02 24 48 
22 68 1747 603 58 03 24 4C 
22 69 1748 604 58 04 24 40 
22 70 1749 605 58 05 24 4E 
22 71 1750 606 58 06 24 4F 
22 72 1751 607 58 07 24 50 
22 73 1752 608 58 08 24 51 
22 74 1753 609 58 09 24 52 
22 75 1754 60A 58 5A 24 50 
22 76 1755 608 58 58 24 24 
22 77 1756 60C 58 5C 24 2A 
22 78 1757 600 58 50 24 29 
22 79 1758 60E 58 5E 24 38 
22 80 1759 60F 58 5F 24 5E 
23 01 1760 6EO 513 60 24 20 
23 02 1761 6E1 58 61 24 2F 
23 03 1762 6E2 58 E2 24 53 
23 04 1763 6E3 58 E3 24 54 
23 05 1764 6E4 58 E4 24 55 
23 06 1765 6E5 58 E5 24 56 
23 07 1766 6E6 58 E6 24 57 
23 08 1767 6E7 58 E7 24 58 
23 09 1768 6E8 58 E8 24 59 
23 10 1769 6E9 58 E9 24 5A 
23 11 1770 6EA 58 6A 24 7C 
23 12 1771 pE8 58 68 24 2C 
23 13 1772 6EC 58 6C 24 25 
23 14 1773 6EO 58 60 24 5F 
23 15 1774 6EE 58 6E 24 3E 
23 16 1775 6EF 58 6F 24 3F 
23 17 1776 6FO 58 FO 24 30 
23 18 1777 6F1 58 F1 24 31 
23 19 1778 6F2 58 F2 24 32 
23 20 1779 6F3 58 F3 24 33 
23 21 1780 6F4 58 F4 24 34 
23 22 1781 6F5 58 F5 24 35 
23 23 1782 6F6 58 F6 24 36 
23 24 1783 6F7 58 F7 24 37 
23 25 1784 6F8 58 F8 24 38 
23 26 1785 6F9 58 F9 24 39 
23 27 1786 6FA 58 7A 24 3A 
23 28 1787 6F8 58 78 24 23 
23 29 1788 6FC 58 7C 24 40 
23 30 1789 6FO 58 70 24 27 
23 31 1790 6FE 58 7E 24 3D 
23 32 1791 6FF 58 7F 24 22 
23 33 1792 700 5C 40 2A 20 
23 34 1793 701 5C C1 2A 41 
23 35 1794 702 5C C2 2A 42 
23 36 1795 703 5C C3 2A 43 
23 37 1796 704 5C C4 2A 44 
23 38 1797 705 5C C5 2A 45 
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8-30 

80 Col 
R C 

23 39 
23 40 
23 41 
23 42 
23 43 
23 44 
23 45 
23 46 
23 47 
23 48 
23 49 
23 50 
23 51 
23 52 
23 53 
23 54 
23 55 
23 56 
23 57 
23 58 
23 59 
23 60 
23 61 
23 62 
23 63 
23 64 
23 65 
23 66 
23 67 
23 68 
23 69 
23 70 
23 71 
23 72 
23 73 
23 74 
23 75 
23 76 
23 77 
23 78 
23 79 
23 80 
24 01 
24 02 
24 03 
24 04 
24 05 
24 06 
24 07 
24 08 
24 09 
24 10 
24 11 
24 12 
24 13 
24 14 
24 15 
24 16 
24 17 
24 18 
24 19 
24 20 

Position 
Dec Hex 

1798 706 
1799 707 
1800 708 
1801 709 
1802 70A 
1803 70B 
1804 70C 
1805 70D 
1806 70E 
1807 70F 
1808 710 
1809 711 
1810 712 
1811 713 
1812 714 
1813 715 
1814 716 
1815 717 
1816 718 
1817 719 
1818 71A 
1819 71 B 
1820 71C 
1821 71 D 
1822 71 E 
1823 71 F 
1824 720 
1825 721 
1826 722 
1827 723 
1828 724 
1829 725 
1830 726 
1831 727 
1832 728 
1833 729 
1834 72A 
1835 72B 
1836 72C 
1837 72D 
1838 72E 
1839 72F 
1840 730 
1841 731 
1842 732 
1843 733 
1844 734 
1845 735 
1846 736 
1847 737 
1848 738 
1849 739 
1850 73A 
1851 73B 
1852 73C 
1853 73D 
1854 73E 
1855 73F 
1856 740 
1857 741 
1858 742 
1859 743 

Buffer Address (Hex) 
EBCDIC ASCII 

.5C C6 
5C C7 
5C C8 
5C C9 
5C 4A 
5C 4B 
5C 4C 
5C 40 
5C 4E. 
5C 4F 
5C 50. 
5C Dl 
5C D2 
·5C D3 

5C D4 
5C D5 
5C D6 
5C D7 
5C D8 
5C D9 
5C 5A 
5C 58 
5C 5C 
5C 50 
5C 5E 
5C 5F 
5C 60 
5C 61 
5C E2 
5C E3 
5C E4 
5C E5 
5C E6 
5C E7 
5C E8 
5C E9 
5C 6A 
5C 6B 
5C 6C 
5C 60 
5C 6E 
5C 6F 
5C FO 
5C Fl 
5C F2 
5C F3 
5C F4 
5C F5 
5C F6 
5C F7 
5C F8 
5C F9 
5C 7A 
5C 7B 
5C 7C 
5C 70 
5C 7E 
5C 7F 
5D 40 
5D Cl 
5D C2 
5D C3 

2A 46 
2A 47 
2A 48 
2A 49 
2A 5B 
2A 2E 
2A 3C 
2A 28 
2A 2B 
2A 21 
2A 26 
2A 4A 
2A 4B 
2A 4C 
2A 4D 
2A 4E 
2A 4F 
2A 50 
2A 51 
2A 52 
2A 5D 
2A 24 
2A 2A 
2A 29 
2A 3B 
2A 5E 
2A 20 
2A 2F 
2A 53 
2A 54 
2A 55 
2A 56 
2A 57 
2A 58 
2A 59 
2A 5A 
2A 7C 
2A 2C 
2A 25 
2A 5F 
2A 3E 
2A 3F 
2A 30· 
2A 31 
2A 32 
2A 33 
2A 34 
2A 35 
2A 36 
2A 37 
2A 38 
2A 39 
2A 3A 
2A 23 
2A 40 
2A 27 
2A 30 
2A 22 
29 20 
29 41 
29 42 
29 43 



80 Col Position Buffer Address (Hex) 
R C Dec Hex EBCDIC ASCII 

24 21 1860 744 50 C4 29 44 
24 22 1861 745 50 C5 29 45 
24 23 1862 746 50 C6 29 46 
24 24 1863 747 50 C7 29 47 
24 25 1864 748 50 C8 29 48 
24 26 1865 749 50 C9 29 49 
24 27 1866 74A 50 4A 29 58 
24 28 1867 748 50 48 29 2E 
24 29 1868 74C 50 4C 29 3C 
24 30 1869 740 50 40 29 28 
24 31 1870 74E 50 4E 29 28 
24 32 1871 74F 50 4F 29 21 
24 33 1872 750 50 50 29 26 
24 34 1873 751 50 01 29 4A 
24 35 1874 752 50 02 29 48 
24 36 la75 753 50 03 29 4C 
24 37 1876 754 50 04 29 40 
24 38 1877 755 50 05 29 4E 
24 39 1878 756 50 06 29 4F 
24 40 1879 757 50 07 29 50 
24 41 1880 758 50 08 29 51 
24 42 1881 759 50 09 29 52 
24 43 1882 75A 50 5A 29 50 
24 44 1883 758 50 58 29 24 
24 45 1884 75C 50 5C 29 2A 
24 46 1885 750 50 50 29 29 
24 47 1886 75E 50 5E 29 38 

24 48 1887 75F 50 5F 29 5E 
24 49 1888 760 50 60 29 20 

24 50 1889 761 50 61 29 2F 

24 51 1890 762 50 E2 29 53 
24 52 1891 763 50 E3 29 54 

24 53 1892 764 50 E4 29 55 

24 54 1893 765 50 E5 29 56 

24 55 1894 766 50 E6 29 57 

24 56 1895 767 50 E7 29 58 

24 57 1896 768 50 E8 29 59 
24 58 1897 769 50 E9 29 5A 

24 59 1898 76A 50 6A 29 7C 

24 60 1899 768 50 68 29 2C 

24 61 1900 76C 50 6C 29 25 

24 62 1901 760 50 60 29 5F 

24 63 1902 76E 50 6E 29 3E 
24 64 1903 76F 50 6F 29 3F 

24 65 1904 770 50 FO 29 30 
24 66 1905 771 50 Fl 29 31 

24 67 1906 772 50 F2 29 32 

24 68 1907 773 50 F3 29 33 

24 69 1908 774 50 F4 29 34 

24 70 1909 775 50 F5 29 35 

24 71 1910 776 50 F6 29 36 

24 72 1911 777 50 F7 29 37 

24 73 1912 778 50 F8 29 38 

24 74 1913 779 50 F9 29 39 

24 75 1914 77A 50 7A 29 3A 

24 76 1915 778 50 78 29 23 

24 77 1916 77C 50 7C 29 40 

24 78 1917 T?O 50 70 29 27 

24 79 1918 77E 50 7E 29 30 

24 80 1919 77F 50 7F 29 22 
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Appendix C. Katakana Feature 

Interface Codes 

This appendix contains Katakana unique information interface codes and the keyboard 
shift operations. 

Figure C-1 show the Japanese Katakana EBCDIC interface codes. It corresponds to 
Figure 2-5 for U.S. codes. 

00 01 10 11 

Hex 1 00 01 10 11 00 01 10 11 00 01 10 11 00 01 10 11 

Bits 

1 4567 0 1 2 3 4 5 6 7 8 9 A B C D E F 

0000 0 NUL SP & - ') $ 0 

0001 1 SSA 0 I / P ~ A J 1 

0010 2 EUA r ;;t l' f '\ B K S 2 

0011 3 Ie ...J t> ., ':) it, c L T 3 

0100 4 , J. I j ~ D M U 4 

0101 5 PT NL 3 ;t ~ ~ E N V 5 

0110 6 :7 ';) 1] j L~ F 0 W 6 

0111 7 r t - ;I. G P X 7 

1000 8 l' - ? ~ 'f H Q y 8 

1001 9 EM ? 'J :? t> I R Z 9 

1010 A : J ) 1 l.I 

1011 B ¥ # LJ 

1100 C DUP RA < . % @ 1) 3 'J 

1101 D SF ( ) - ;,; 1\ ') :J 

1110 E FM + > = ~ t I) " 
1111 F SUS I -, ] t? ) ;J 0 

Notes: 

r-

I-

r--

Bits 
0,1 

2,3 

Hex 0 

1. Character code assignments other than those shown within all outlined areas of this chart are 
undefined. If an undefined character code is programmed, the character that will be displayed 
or printed is not specified. The character displayed by the 3277 or 3275 for a given undefined 
character code may be different for other devices. IBM reserves the right to change at any time 
the character displayed for an undefined character code. 

2. Hex codes 4A, 5A, 6A, and 7F are used for CU addressing, device addressing, buffer addressing, 
and control purposes (for example, wee and CCC), but have no associated graphic characters. 

3. The DUP and FM control characters are displayed or printed as * and; respectively. 
4. NL and EM are stored in the buffer in two character locations. The Katakana hardware expands 

the NL and EM characters received from the program to the required 2-byte sequence. It also 
contracts the 2-byte buffer sequence to the single-byte EBCDIC NL or EM code on a subsequent 
read operation. 

NL and EM display or print as blank 5 and blank 9 respectively, except for a printer not 
operating under format control, which executes NL and EM and prints blank blank. 

5. For AID, attribute, write control (WCe), copy control (CCC), CU and device address, buffer 
address, sense, and status characters, bits 0 and 1 are assigned so that each character can be 
represented by a graphic character in Figure 2-7. 

6. For BSC data-link control characters, see Chapter 5. 

Figure Col. Japanese Katakana EBCDIC I/O Interface Code 
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Keyboard Shift Operations: LATIN SHIFT and KANA 
SHIFT Keys 

C-2 

The shift operations of the Katakana keyboards are different from those of the other 
EBCDIC keyboards described in Chapter 2. The following paragraphs discuss the unique 
keys and operations. 

To place the keyboard in the lower shift of either Latin or Katakana (Kana) mode; press 
and release the desired mode shift key. This enables the characters on.the lower portion 
of each character key to be generated. Holding the shift key d~pressed while operating 
the character keys causes the upper-shift characters of the selected mode to be g~n.erated. 

In addition, a single depression of the Lock key locks the keyboard in the upper shift 
of the selected· mode. A second ·depression of the Lock key returns the keyboard to the 
lower shift of the selected mode. 

With two exceptions, once a mode is selected, the keyboard remains in that mode until 
the operator changes the mode by operating the Alternate Shift key. The exceptions 
are as follows: 

• When power is initially applied, the keyboard is automatically placed in Latin mode . 

• (Data entry keyboards only) - When the cursor enters a numeric field, the data entry 
keyboard is automatically placed in upper-shift Latin mode. Only 0-9, minus (-), 
decimal sign, and DUP may be entered when in this mode. 

While the cursor remains in the numeric field, the upper-shift Latin mode can be over­
ridden, one character at a time, by pressing the appropriate shift key as follows: 

Upper-shift Kana mode - While holding the KANA SHIFT key depressed, press the 
selected character key. 

Lower-shift Kana mode - Press and release the KANA SHIFT key; then press the 
selected character key. 

Upper-shift Latin mode ~ While holding the LATIN SHIFT key depressed, press the 
selected character key. This permits keying in uppper-shift Latin mode characters 
other than 0-9, minus (-), decimal sign, and DUP. . 

Lower-shift Latin mode - Press and release the LATIN SHIFT key; then press the 
selected character key. 

In all cases, when the selected character has been entered and the key (or keys) released, 
the keyboard returns to upper-shift Latin mode. 

When the cursor leaves the numeric field, the keyboard returns to lower shift of the 
most recent Latin or Kana mode used by the operator. This is independent of whether 
the last mode was caused by an override by the operator or the mode being used just 
prior to entry of the cursor into the numeric field. 



Appendix D. Data Analysis - APL Feature 

Figure D-l shows the Data Analysis - APL feature and associated features; Figure D-2 
shows the interface codes. 

Host +--
System 

3271 Model 1,2, 11, 
or 12 

or 
3272 Model 1 or 2 
Control Unit 

Data Analysis-
APL Fec;lture 

204 Graphic 
Character Codes 

3284 Model 2 
Printer 

Data Analysis-
APL Feature 

204 
Characters 

3277 Model 2 
Display 
Station 

Data Analysis­
APL Feature 

204 
Characters 

Figure D-l. Data Analysis - APL Feature and Associated Features 

3286 Model 2 
Printer 

Data Analysis-
APL Feature 

204 
Characters 

I 

I 
I 

~---t: OR 

I 
I 
I 

3287 3288 Model 2 
Printer Printll!r 

Data Analysis-
APL Feature Text Print 

Feature 

204 120 Characters 
Characters 

APL Keyboard Feature 

169 Characters 

Text Keyboard Feature 

151 Characters 
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00 01 10 11 r+-
Hex'1 00 01 10 11 00 01 10 11 00 01 10 11 00 01 10 11 .......-

Bits 

~. 4561 0 1 2 3 4 5 6 7 8 9 A B C 0 E F ~ 

0 SP & 0 - II'" 
0 0000 - ex 

II'" 
0001 1 I a j € A J 1 

0010 2 b k S "1. B K S 2 
" 

0011 3 c I t "'p C L T 3 

0100 4 d 
,.. 

0 M U 4 m u W 
-

0101 5 e n v E N V 5 
,. ,. 

0110 6 f 0 w x F 0 W 6 

0111 7 9 P x \ G P X 7 
--'-,. 

1000 8 h q y ' .. H a y 8 
--t---

1001 9 i r z I A Z 9 

t 
". "'n V 1010 A ~ ! : ::) 

~- ,.. II'" 
1011 B $ , # c U l':. ,.. ,.. -- .. __ ._- f------
1100 C < • % @ ~ l.~ T .... ----.- ---t-o 

1101 0 ( ) 
, r "0 [ "] - - .,. 

1110 E + ; > ... L ~ ~ 

'.-
1111 F I ---, 

? " 
,.. 

-+ +- 0 I 

Notes: 
1. NL, EM, DUP, and FM control characters are displayed or printed as 5, 9, *, and,. characters, respectively, except by the printer 

under format control, in which case NL and EM do not result in a character's being printed. 

Bits 
0,1 

2,3 

Hex 0 

2. The 89-character dual-case EBCDIC character set is shown within the bold outlines. All codes shown canbe directly entered from 
the APL keyboard. 

Legend: 

Codes that cannot be entered from the text keyboard. 

Codes transmitted are unique to the APL keyboard. 
(See Part 2.) 

Figure D-2 (part 1 of 2). Data Analysis - APL Interface Codes 



00 01 10 11 

Hex 1 00 01 10 11 00 01 10 11 00 01 10 11 00 01 10 
Bits 

~ 4567 0 1 2 3 4 5 6 7 8 9 A B C 0 E 

0000 0 {~ }~ 0"II1II 

"'A ~i. o "II1II ~ 
0001 1 1 

0010 2 "'B ~li ~§. 2~ i- ""r l1li"'9 
to· 

"'g, ""l! ~1. 3~ '" "" I ffi 0011 3 

0100 4 IIII"'D "'!.:l ,,!!. "II1II 
4 

"II1II ~E ""!J. ~I 0101 5 5 

0110 6 ~F "Q ~11 6~ "I '+' .. 
0111 7 ~G ""E. "'1 7~ • ~ i. 

~!! ~ ,-. ~r 8~ 1000 8 ~ 

1001 9 9~ "'1 ~E "'1 
,..,..., 

"'~ "II1II ,. ~ "II1II ~ 
1010 A A A 1 L. ~~ n 

~ ...... ~~ ,.. ~ ~ ~ 

1011 B v v - Il L -.J 

1100 C -~ r"lllll -,~ 

( ~ ) "II1II ~ ~ 
1101 0 I- ... T 

±-"111111 "4> f 
"II1II "II1II 1."II1II 1110 E T -I 

II... 

1111 F "'~ ~ +~ .~ ~ "II1II 

• -

Notes: 

1. These codes, preceded by a hex 10 control character, transmit the graphics shown. 

2. Codes 85, 89, and 9£ or codes 15, 19, and 1£ can be used in program-to-tefminal messages - characters 5, 9, and ±. 

Legend: 

[] 

~ 

(j 

Codes that cannot be entered from the text keyboard. 

Codes that are not directly entered from the APL keyboard (APL characters are shown within the bold outline). 

Codes transmitted are unique to the text keyboard. 
(See Part 1;) 

Figure D-2 (part 2 of 2). Data Analysis - APL Interface Codes 

f4-

11 ~ 

F r---

Bitt 
0,1 

2,3 

Hex 0 
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APL Keyboard Special Feature Operation 
(3277 Display Station Model 2) 

APL ON/OFF Key 

APLALTKey 

Legend: 

~ Typamatic Keys 

Figure D-3. APL Keyboard 

D-4 

The APL keyboard (Figure D-3) allows the direct entry and display of the 133-character 
APL character set (Figure D-4). [For the Technical Notation (TN) character set, see 
Figure D-S.] In addition, this keyboard changes two standard typewriter keys: Back­
space key to APL ON/OFF key, and Backtab key to Backtab/APL ALT key. 

At initial power-on, the keyboard operates as a typewriter keyboard. Pressing the APL 
ON/OFF key once invokes the APL keyboard graphics. When the APL ON/OFF key is 
pressed once more, the keyboard reverts to the U.S. EBCDIC character set and standard 
operation. Keyboard status may be determined by pressing an APL character key; it 
will cause that character to be displayed only if APL is on. If the standard keyboard 
character is displayed, APL is off. 

In APL-ON status, the APL AL T key serves as an additional shift key. Holding it down 
while pressing a key that has a compound APL symbol on the front produces the cor­
responding character and output code. Holding down APL ALT while pressing an alpha­
betic character key produces an underscored uppercase character. In APL-OFF status, 
the APL ALT key retains its original backtab function. 



-. 
APL Off APLOn 

Lowercase Uppercase Lowercase Uppercase APL On with 

Shift Shift Shift Shift APL ALT 

a A A a (alpha) A 
b B B .1 (base) B 
c C C n (cap) .£. 
d 0 0 L (downstile) 0 
e E E E (epsilon) E 
f F F (underbar) F 
g G G -

\l (del) G 
h H H t:, (delta) H 
i I I 1 (iota) I 
j J J 0 (null) J 
k K K , 

(quote) K 
I L L 0 (quad) L 
m M M I (stile) M 
n N N T (top) N 

0 0 0 0 (circle) 0 
P P -

p * (star) P 
q Q Q ? (query) Q 

r R R P (rho) R 
s S S r (upstile) S 
t T T '" 

-
(tilde) T 

u U U -t (down) Q 
v V V u (cup) V 
w W W w (omega) W 
x X X ::) (close shoe) X 
y y y t 

-
(up) y 

z Z Z c (open shoe) Z 
1 I 1 

.. 
(dieresis) I (I-beam) 

2 @ 2 - (overbar) ~ (del tilde) 

3 # 3 < (less) W (del stile) 

4 $ 4 ~ (not greater) ~ (delta stile) 

5 % 5 = (equal) <P (circle stile) 

6 ¢ 6 ~ (not less) ~ (circle slope) 

7 & 7 > (greater) e (circle bar) 

8 * (asterisk) 8 ~ (not equal) ~ (log) 

9 ( 9 V (OR) ¥ (NOR) 

0 ) 0 /I. (AND) 1'< (NAND) 

- + - (bar) ! (quote dot) -
= + X (divide) ffi (domino) .. ! ~ -+ (right) [!] (quote quad) 

; : [ ( (open paren) ~ (base null) 
" ] ) (close paren) "f (top null) 

, < ; (semicolon) ~ (cap null) 
> : (colon) ~ (slope bar) 

/ ? / \ (slope) f (slant bar) 

Figure D-4. APL Keyboard Feature Character Set 
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TN Character Keyboard Substitute (All with APt On) TN Character Keyboard Substitute (All with APt On) 

Subscript 1 L 1 (APL downstile + digiti 
0 

(degree) 0 (APL null) 

Subscript 2 L2 (APL downstile + digit} ± (plus or minus) 1- (APL base null) 

Subscript 3 L3 (APL downstile + digit) ( (left brace) 'V (APL del) 

Subscript n LN (APL downstile + char.) ) (right brace) [j (APL delta) 

Superscript 0 fo (APL upstile + digit) Il (lozenge) D (APL quad) 

Superscript 1 f 1 (APL upstile + digit) • (histogram) Gl (APL domino) 

Superscript 2 f2 (APL upstile + digit) • (bullet) ® (APL log) 

Superscript 3 f3 (APL upstile + digit) I (upper right corner) :J (APL close shoe) 

Superscript 4 f4 '(APL upstile + digit) I (upper left corner) n (APL cap) 

Superscript 5 f5 (APL upstile + digit) L (lower left corner) c (APL open shoe) 

Superscript 6 f6 (APL upstile + digit) --1 (lower right corner) U (APL cup) 

Superscript 7 f7 (APL upstile + digit) T (top junction) T (APL top) 

Superscript a fa (APL upstile + digit) I- (left junction) f (AP L slant bar) 

Superscript 9 f9 (APL upstile-+ digit) .1 (bottom junction) .1 (APL base) 

Superscript ( f ( (APL upstile + char.) -1 (right junction) \- (APL slope bar) 

Superscri pt + f+ (APL upstile + char.) + (OA cross) '. (APL divide) 

Superscri pt ) f) (APL upstile + char.) (extended dash) (AP L overbar) 

Superscript - f- (APL upstile + char.) 

Notes: 

1_ The 3270 with the Data Analysis - APL feature provides the capability of screen display and printer output of the TN 

character set and certain other special characters not shown in Figure 0-3. In addition, most of the TN characters may be 
directly entered from the 3270 APL keyboard. Characters that compose the total TN character set are shown above. 
along with the means of directly entering each character or a recommended substitution of one or two characters to be used 
for each character. 

2. The following subset of TN characters may be directly entered on the keyboard (see Figure 0-3 of this appendix for 
proper setting of shift or APL ON/OFF keys). 

space 1 
A-Z (uppercase) 26 

a-z (lowercase) 26 
0-9 (numeric) 10 

-t t ~ ~;t [ ] +- -+ \ ! (APL special characters) 11 
- = -';' , . / $ % c & * ( ) - + I : "< >? 

(non-APL special characters) 23 

3. The subset of 35 TN characters, shown above, though they may not be directly entered, may be entered through use of the 
recommended substitution of APL characters not lIsed in Note 2. Note that a user's application program would have the 
responsibility of decoding these substitutions. (Refer to Figure 0-2, Data Analysis - APL Interface Codes.) 

Figure D-S. APL Keyboard TN Character Availability 

Text Keyboard Special Feature Operation 
(3277 Display Station Model 2) 

D-6 

The text keyboard (Figure D-6) contains 78 keys that permit direct entry and display 
of the lSI-character text keyboard character set (Figure D-7) when the appropriate shift 
is used. This keyboard also contains a shift indicator light to simplify operator control 
over shift modes. The text keyboard has changes to six normal typewriter keyboard 
control keys: RESET and ENTER keys have been repositioned to reduce confusion with 
the uppercase/lowercase SHIFT keys, the Backspace key is the ALT ON/OFF key, the 
TEST REQ key is the CODE key, the ERASE EOF key is the ERASE EOF/TEST REQ 
key, and the New Line key is both a character and function key. 



Legend: 

• Typamatic keys 

Figure D-6. Text Keyboard 

ALT ON/OFF Key 

CODE Key 

ERASE EOF/TEST REQ Key 

78-Key Keyboard On Iy 

At initial power-on, alternate mode is inactive and the ALT indicator (above the ALT 
ON/OFF key) is off. This allows the dual-case EBCDIC character set to be entered. 
(See Alternate Mode in Figure D-7.) Pressing the ALT ON/OFF key once turns on 
alternate mode and the ALT indicator and allows the characters in the center column of 
Figure D-7 to be entered and displayed. When the ALT ON/OFF key is pressed again, 
the ALT indicator is turned off and alternate mode becomes inactive. 

When alternate mode is inactive and the keyboard is in lowercase (SHIFT key inactive) 
shift, the character in the lower left or the lowercase of the character in the center of 
the appropriate key top can be entered. When alternate mode is inactive and the key­
board is in uppercase shift, the character in the upper left or the uppercase of the char­
acter in the center of the appropriate key top can be entered. 

When alternate mode is active and the keyboard is in lowercase (SHIFT key inactive), 
the character in the lower right or the lowercase of the character in the center of the 
appropriate key top can be entered. When alternate mode is active and the keyboard is 
in uppercase, the character in the upper right or the uppercase of the character in the 
center of the appropriate key top can be entered. 

When the CODE key is held down, code shift is active in both ALT ON and ALT OFF 
conditions. Code shift active allows the character on the front face of each key to be 
entered and displayed. (See the column on the right side of Figure D-7.) Code shift 
becomes inactive when the CODE key is released. 

When this key is pressed and the code shift is inactive, the erase EOF function is inputted. 
When this key is pressed and the code shift is active, the test request function is inputted. 
The ERASE EOF and TEST REQ keys are described in Chapter 2 under "Keyboard 
Operations." 
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Standard Mode Alternate Mode 
., ... ~ .. ~ 

Lowercase Uppercase Lowercase Uppercase 
Shift -Shift Shift Shift Code Mode 

a A a A I- (left junction) 
b B b B • (bullet! 
c C c c .J (lower right corner) 
d D d D -I (right junction) 
e E e E ""1 (upper right corner) 
f F f F /). (delta) 

g G g G IJ (del) 

h H h H • (histogram) 
i I i I r (upstile) 
j J j J ~ (delta stile) 
k K k K l' (del stile) 

I L I L Il (lozenge) 

m M m M < (less) 

n N n N n (subscript) 

0 0 0 0 L (downstile) 
p p p p ~ (delta underscore) 
q Q q Q r (upper left corner) 
r R r R A (AND) 

s s s S + (DA cro·ss) 

t T t T v (OR) 

u u u U ~ (right) 

v V v V 8 (log) 

w w w W T (top junction) 

x X x X .l (bottom junction) 
y y y y +- (left) 

z Z z z L (lower left corner) 

1 I 1 n I 
1 

2 @ 2 subscript 2 
3 # 3 3 
4 $ 4 )4 I (stile) 

5 % 5 super- ( 5 0 (quad) 

6 [ 6 script ); ~ 
7 & 7 t (up) 

8 * 8 
t : 

.} (down) 

9 ( 9 ~ } (superscript) 
0 ) 0 0 

(hyphen) (extended ~ } (super- 0 - - -
= + F dash) script) ± 
! ] I ., Ft; (del tilde) 
; : ; : \-

" { } + 
, , ~ 

~ 
I ? \ ? > 

Ii} (domino) ill ffi ill ~ (top null) 

.t (base null) 

Figure D-7. Text Keyboard Feature Character Set 

New Line Key 

Tab and Backtab Functions 

D-8 

Pressing the New Line key (with alternate mode either ON or OFF) causes the new line 
character, :, to display and the new line function (index and cursor return to left margin) 
to occur. In code shift, the New Line key only enters the domino; the new line function 
is provided by the cursor left key in code shift only. The New Line key is not typamatic 
on the text keyboard. 

The Tab and Backtab keys on the text keyboard operate in the same way as those on the 
typewriter keyboard. (See "Keyboard Operations" in Chapter 2.) In code shift, how­
ever, the functions are not performed; instead, the tab (el» and backtab eft» symbols are 
entered and displayed for text application programs to format printed output. The 
Tab key is not typamatic in code shift. 



3288 Printer/Text Print Feature 

a 
b 
c 
d 
e 

9 
h 

j 
k 

m 

n 
0 

p 

q 

u 
v 

w 
x 
y 

z 

2 
3 
4 
5 
6 
7 

8 
9 
0 
( 

) 

+ 

Figures D-8, D-9, and D-IO note the characters available for printing on the 3288 under 
various print modes. 

Ch,Hilctc,s provided on the 120-character TN print belt: 
.-""'- ---See Note 
-----... 

A ~ ~ 
8 ( 
C < t 
D ( Il 

E + ) 
F I • 
G £. 0 

H ± 
I $ L 
J r 
K ~ 
L • 
M -, 
N ....I 
a I 
p 1= 
Q % 1 
R 

S > 
T 
U 
v # 
w @ 

X 
Y 
Z 
1 

(see Note) 
2 
3 
4 
5 
6 

superscripts 7 
8 
9 
0 

Note: The characters listed in the second and third columns constitute the character set for the (optional) 64-character EBCDIC print belt. 
The broken vertical bar (: ) is not on the 120-character TN print belt and cannot be entered from the text keyboard. 

Figure D-8. Text Print Character Set for 3288 Printer Model 2 
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H 00 01 
e 
x 00 01 10 11 00 01 10 11 00 

Bits 1 
3 5 6 7 8 

4567 t 0 1 2 4 

0000 0 SP & -

0001 1 I a 

0010 2 b 

0011 3 c 

0100 4 d 

0101 5 e 

0110 6 f 

0111 7 9 

1000 8 h 

1001 9 i 

1010 A t ! :1 ~ : ~ 

1011 B $ # ( 

1100 C < * % @ 

1101 D ( ) 
("'II1II 

-

1110 E > = + + ; 

1111 F I -, ? " f-

Notes: 

10 

01 10 11 

9 A B 

5"'II1II "'II1II 0"'II1II 

j 0 1 ~ 

k s 
2"'II1II 

I t 
3"'II1II 

m u 4"liliiii 

n v 

0 w 
6"11!1111 

p 7"'II1II 
x 

8"11!1111 
q y 

r z 

tl ± -

) L -.J 

I I 
)"'II1II 

[ J 

~ " 
• • SI 

11 

00 01 

C D 

A J 

B K 

C L 

D M 

E N 

F 0 

G P 

H Q 

I R 

10 

E 

S 

T 

U 

V 

W 

X 

y 

Z 

11 

F 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Bits 
"'-0,1 

"-2,3 

... HexO 

1. Only those data characters shown within the bold outlines can be printed by the 3288 printer with the Text Print feature installed, 
using the 64-character EBCDIC print belt. 

2. NL (hex 15), EM (hex 19), DUP (hex 1e), FM (hex 1E), and NUL (hex 00), and SI control characters are printed as 5,9, *,; and 

space characters, respectively, except when Ime length format is not specified, in which case NL and EM do not result in a character's 
being printed. 

3. Hex 6A, superscript 9 shown above, causes a broken vertical bar ( : ) to be printed when using the 64-character EBCDIC print belt. 

4. SI (BF) is suppress index. 

D Superscript 

Figure 0-9. 3288 Variant of EBCDIC for Text Print Feature 

0-10 



A 1 I a 
B 2 @ b 
C 3 # c ~ 

D 4 $ d =1= 

E 5 % e NULL 
F 6 ¢ f FF 
G 7 & g DUP 
H 8 h FM 
I 9 NL 
J 0 j EM 
K k 
L + 
M ..., I m 
N n 
0 0 

P < P 
Q > q 
R 7 
S SPACE 
T 
U u 
V v 
W w 
X x 
y y 
Z z 

Notes: 

1. During execution of a COpy command, only the characters shown above are printed by the 3288 equipped with the Text Print feature 
and using the 120-character TN print belt. 

2. If the 120-character TN print belt is replaced with a 64-character EBCDIC print belt, only the characters in the first 3 columns are printed. 
3. The control codes NULL, FF, DUP, FM, NL, and EM are printed CiS space, <, *,;,5 and 9, respectively, regardless of which print belt is 

installed. 
4. When additional character and control codes not shown above appear in the data stream, printing of undefined characters or erroneous 

printer operation results. 

Figure 0·10. 3288 Text Print Restricted Character Set (Copy Command) 
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Appendix E. Abbreviations 

A. Attention. 
ACK. Positive acknowledge. 
AID. Attention identification. 
ALPHA. Alphameric. 
A/N. Alphameric (alphabetic/numeric) 
ASCII. American Standard Code for Information Interchange. 
async. Asynchronous. 
atb. Attribute. 

B. Busy. 
BB. Begin bracket. 
BCC. Block check character. 
BIU. Basic information unit. 
BOC. Bus out check. 
bps. Bits per second. 
BSC. Binary synchronous communications. 
BT AM. Basic telecommunications access method. 

C. Column. 
CAW. Channel address word. 
CC. Chain Command (flag), control check. 
CCC. Copy control character. 
CCW. Channel control word. 
CEo Channel end. 
char. Character. 
emd. Command. 
encl. Cancel. 
cps. Characters per second. 
CPU. Central processing unit. 
CR. Command Reject. 
CRT. Cathode-ray tube. 
CSW. Channel status word. 
cd. Control. 
CU. Control unit. 
CUE. Control Unit End. 

D. Display. 
DAA. Data access arrangement. 
DB. Device busy. 
DC. Data check. 
DE. Device end. 
dec. Decimal. 
del. Delete. 
disc. Disconnect. 
OLE. Data link escape. 
DR. Definite response. 
dup. Duplicate. 

EAU. Erase All Unprotected. 
EB. End brackets. 
EBCDIC. Extended binary-coded-decimal interchange code. 
EC. Equipment check. 
EFI. expedited flow indicator. 
EM. end of message. 
ENQ. enquiry. 
EOF. end of field. 
EOI. end of inquiry. 
EOR. end of record. 
EOT. end of transmission. 
ERP. error-recovery procedure. 
ESC. escape. 
ETB. end of transmission (block). 
ETX. end of text. 

EUA. Erase Unprotected to Address. 
EX. Exception (response) 

FF. Forms feed. 
FlO. Format identifier. 
FIE. Function interpret error. 
FM. Field mark, function management. 

GP. General Poll. 

hex. Hexadecimal. 
Hz. Hertz. 

I. Information (format). 
IC. Insert Cursor. 
10. Identity. 
ident. Identification. 
indo Indicator. 
INS. Insert. 
1/0. input/output. 
lOS. InputlOutput Supervisor. 
IR. Intervention Required. 
ITB. Intermediate transmission block. 

kbd. Keyboard. 

LRC. Longitudinal redundancy check. 
LU/SSCP. Logical unit/system services control point. 

MDT. Modified data tag. 

NA. Not applicable. 
NAK. Negative acknowledgment. 
NCP. Network control program. 
NL. New Line. 
NS. Nonsequenced (format). 
NSA. Nonsequenced acknowledgment. 
NUL. Null. 

OC. Operation Check. 
OICR. Operator identification card reader. 

P. Printer, protected. 
P A. Program access. 
PF. Program function. 
PSI. Primary to secondary indicator. 
PT. Program tab. 

R. Row. 
RA. Repeat to Address. 
Rd Mod. Read Modified. 
req. Request. 
RH. Request/response header. 
RNR. Request not ready. 
ROL. Request online. 
R/R. Request/response. 
RR. Request ready. 
RU. Request response unit. 
RVI. Reverse interrupt. 

S. Sequenced (format). 
SA. Selection addressing. 
SBA. Set Buffer Address. 
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SOLC. Synchronous data link control. 
SF. Start Field. 
SIOF. Start I/O Fast Release. 
SM. Status modifier. 
SNA. Systems network architecture. 
SNRM. Set Normal Response Mode. 
SOH. Start of heading. 
SOR. Start of record. 
SP. Space, Specific Poll 
SPO. Selector-pen detect. 
SIS. Status and sense. 
STX. Start of text. 
SUB. Substitute. 
sw. Switch. 
SYN. Synchronous idle. 

TC. Transmission check. 
TCU. Transmission control unit. 

E-2 

TH. Transmission header. 
TTO. Temporary text delay. 

U. Unpotected. 
UC. Unit check. 
UE. Unit exception. 
US. Unit specify. 

V. Volts 
VFC. Vertical forms control. 
VT AM. Virtual telecommunications access method. 

WACK. Wait before transmit positive acknowledgment. 
WCC. Write control character. 
WT. World Trade. 



Appendix F. Glossary 

This glossary defines data processing and communication 
tenns used in this publication and other terms as they apply 
to the 3270 Information Display System. Fordefinitions 
of tenns not included in this glossary, see IBM Data Proces­
sing Glossary, GC20-1699. 

access method. A technique for moving data between main storage 
and input/output devices. 

AID. See attention identifier. 

alphameric field. A field that may contain any alphabetic, numeric, 
or special character that is available on any of the 3270 keyboards. 

alphameric keyboard. A typewriter-like keyboard used to enter 
letters, numbers, and special characters into a display station buffer; 
also used to perform special functions (such as backspacing) and to 
produce special control signals. 

attention. An occurrence, external to an operation, that would 
cause an interruption of the operation. 

attention identifier (AID). A code that is recorded in the display 
station when the operator takes an action that produces an interrup­
tion. 

attribute. A characteristic of a display field. The attributes of a 
display field include protected or unprotected (against manual input 
and copy operations); numeric-only or alphameric input control: 
displayed, nondisplayed, display-intensified; selector-pen-detectable 
or -nondetectable; and modified or not modified. 

attribute character. A code that defmes the attributes of the display 
field that follows. An attribute character is the fust character in a 
display field, but it is not a displayable character. 

audible alarm. An alarm that is activated when predetermined 
events occur that require operator attention or intervention or 
system operation. 

auto-poll. A machine feature of a transmission control unit that 
permits it to handle negative responses to polling without inter­
rupting the processing unit. 

automatic polling. See auto-poll. 

automatic skip. After entry of a character into the last character 
position of an unprotected display field, automatic repositioning of 
the cursor from a protected and numeric field to the fust character 
position of the next unprotected display field. 

automatic upshift. Automatic shift of the Data-Entry Keyboard 
when the cursor enters an unprotected numeric field to allow entry 
of only the upper symbols on dual-character keys. 

available/unavailable. A device is available for CU-channel operation 
if (1) ac power is on at the device, (2) it is online, (3) it is physically 
attached to the CU, and (4) its security lock is turned on. The de­
vice is unavailable if anyone of these conditions does not exist. 

basic mode. A set of facilities (including the macro instructions 
needed to use them) that enable the application program to 

communicate with BSC and start-stop terminals, including the 
locally attached 3270 Information Display System. READ, WRITE, 
SOLICIT, RESET, DO, and LDO macro instructions are basic-mode 
macro instructions. 

basic telecommunications access method (BTAM). An access 
method that permits read/write communications with remote 
devices. 

binary synchronous communications (BSC). Communication using 
binary synchronous transmission. 

bracket. In VTAM, an exchange of data between an application 
program and a logical unit that accomplishes some task defined by 
the user as uninterruptible. 

BSC. See binary synchronous communications. 

BTAM. See basic telecommunications access method. 

buffer. The hardware portion of a display station, control unit, or 
buffered printer in which display or print data is stored. 

buffer address. The address of a location in the buffer at which one 
character can be stored. 

busy /not busy. The CU considers a device busy if (I) it is 
performing an operation initiated by the CU (namely, an erase-all­
unprotected operation or a printing operation) or (2) the CU 
attempted to perform a command with the device but found the 
device busy executing a manually initiated operation. A manual 
operation can be initiated at the keyboard, operator identification 
card reader, or selector pen. 

cathode-ray tube (CRT). A vacuum tube in which a slender beam of 
electrons is projected upon a fluorescent screen to produce a lumi­
nous glow corresponding to the path of the beam. 

CCC. See copy control character. 

character addressing. The capability of gaining access to any· 
character position in the buffer by using an address. 

character generator. A hardware unit contained in each 3275, 
3277, and printer. It converts the digital code for a character into 
signals that cause the character to be printed or displayed. 

character position. A location on the screen at which one character 
can be displayed; also, an addressed location in the buffer at which 
one character can be stored. 

clear indicator. In VT AM, a SESSIONC indicator sent by one node 
to another that prevents the exchange of messages and responses. 

cluster control unit. (1) A device that can control the input/output 
operations of more than one device. A remote cluster control unit 
can be attached to a host CPU only via a communication controller. 
A cluster control unit may be controlled by a program stored and 
executed in the unit, or it may be controlled entirely by hardware. 
(2) See also communication controller. 

command. A request from a terminal for the performance of an 
operation or the execution of a particular program. 
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communication controller. (1) A type of communication control 
unit whose operations are controlled by a program stored and 
executed in the unit. Examples are the IBM 3704 and 3705 
Communications Controllers. (2) See also cluster control unit. 

communication facilities. Any media, such as a telephone circuit, 
that connects a remote 3270 unit (3271 or 3275) with a computer. 

connection. In VTAM, in response to a request from an application 
program, the linking Of VTAM control blocks in such a way that the 
program can communicate with a particular terminal. The con­
nection process includes establishing and preparing the network 
path between the program and the terminal. 

control character. A character whose occurrence in a particular 
context initiates, modifies, or stops a control operation. 

conventional 3270. A locally attached 3270 terminal or a remotely 
attached 3270 terminal that uses the BSC line discipline. 

copy control character (CCC). A character used in conjunction with 
the Copy command to specify the type of data tobe copied. 

copy operation. An operation that copies the contents of the buffer 
from one display station or printer to another display station or 
printer attached to the same control unit. 

cursor. A visible, movable mark used to indicate a position on a 
display. surface. 

cursor check. An error condition that occurs when 3275 or 3277 
circuitry detects no cursor or more than one cursor in the display 
buffer. 

Data-Entry Keyboard. A standard typewriter keyboard on which 
the numeric keys are grouped in a format similar to the numeric 
keys on a card punch keyboard (to facilitate entry of numeric data). 
Other features include (1) automatic upshift of the keyboard when 
the cursor enters a numeric-only display field and (2) au tomatic 
prevention of entry of nonnumeric characters into a numeric"'only 
display field, when the special Numeric Lock feature is installed. 

data set. See modem. 

data stream. All data transmitted through a channel in a single read 
cr write operation to a display station or printer. 

data transfer. In data communications, the sending of data from a 
data source and the receiving of the data at a data sink. 

data-transfer mode. (1) A set of facilities (including the macro 
instructions needed to use them) that enable the application 
program to communicate with terminals. (2) See also basic mode 
and record mode. 

definite response 1. In VT AM, a response that indicates whether its 
associated message was successfully forwarded to its final destina­
tion (such as the display screen of an output device). 

definite response 2. In VTAM, a response that indicates that the 
node sending the response has accepted recovery responsibility for 
the associated message. . 

definition statement. In VTAM, the means of describing an element 
of the telecommunication system. 
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designator character. A character that immediately follows the 
attribute character in a selector-pen-detectable field. The 
designator character controls whether a detect on the field will or 
will not cause an attention. For a non attention-producing field, the 
designator character also determines whether the modified data tag 
for the field is to be set or reset as the result of a selector-pen de­
tect. 

detect. See selector-pen detect. 

detectable. An attribute of a display field; determines whether the 
field can be sensed by the selector pen. 

disconnection. In VT AM, the disassociation of VTAM control 
blocks in such a way as to end communication between the program 
and a connected terminal. The disconnection process includes 
suspending the use of the network path between the program and 
the terminal. 

display field. An area in the display buffer, or on a screen, that COJi­

tains a set of characters, manipulated or operated upon as a unit. 

display operator. A person who uses the keyboard to perform 
operations at a display station. 

erase all unprotected (EAV) command. A command that clears 
all unprotected fields to nulls, resets modified data tags in all un­
protected fields, unlocks the keyboard, resets the attention identi­
fier, and repositions the cursor to the first character of the first 
unprotected field. 

erase unprotected to address (EVA) order. An order that erases all 
unprotected positions (inserts nulls) from the current buffer address 
up to, but not including, the specified stop address. 

escape command sequence. A 2-character sequence used in remote 
operations that consists of ESC (27 hex in EBCDIC and IB hex in 
ASCII) and the command character that follows and specifies the 
3270 command. 

field. See display field. 

FME response. See defmite response 1. 

formatted display. A screen display in which a display field, or 
fields, has been defined as a result of storing at least one attribute 
character in the display buffer. 

general polling. (1) An input technique for remote 3270 devices in 
which special invitation characters are sent to a device control unit 
instructing that control unit to begin transmission from all devices 
ready to enter data~ (2) See also polling and specific polling. 

incoming group. (1) In systems with TCAM, that portion of a 
message handler designed to handle messages arriving for handling 
by the message control program. (2) See also outgoing group. 

input field. An unprotected field in which data can be entered, 
modified, or erased manually. 

insert cursor (lC). An order that moves the cursor, if necessary, 
to the current buffer address. 



intensified display. An attribute of a display field; causes data 
in that field to be displayed at a brighter level than other data 
displayed on the screen. 

intensified field. Data in a field display~d at a brighter level than 
that for a nonintensified field. 

interpret table. In VT AM, an installation-dermed correlation list 
that translates an argument into a string of 8 characters. Interpret 
tables can be used to translate a logon message into the name of an 
application program for which the logon request is intended. 

invitation list. In systems with the telecommunications access 
method (TCAM), a sequence of polling characters or identification 
sequences associated with the stations online; the order in which the 
characters are specified determines the order in which the stations 
are invited to enter a message. 

I/O pending. The condition that results (1) in the generation of the 
attention status in a locally attached display station and (2) in a 
response to a polling operation in a remotely attached display 
station. 

keyboard numeric lock. A special feature that allows entry of 0-9, 
minus (-), period (.), or PUP only; otherwise, the keyboard will be 
disabled. 

leased line. See nonswitched line. 

line adapter. 1200-bps Integrated Modem. 

line control characters. Characters that regulate the transmission of 
data over a line; for example, delimiting messages, checking for 
transmission errors, and indicating whether a station has data to 
send or is ready to receive data. 

line group. One or more communication lines, of the same type, 
that can be activated and deactivated as a unit. 

local. Pertaining to the attachment of devices directly by channels 
to a host CPU, Contrast with remote. 

logical unit. The combination of programming and hardware of a 
teleprocessing subsystem that constitutes a terminal for VTAM. 

logoff. In VTAM, a request from a terminal to be disconnected 
from an application program. 

logon. In VTAM, a request by or on behalf of a terminal to be 
connected to an application program. 

logon message. In VTAM, the data that can accompany a logon 
request received by the application program to which the request 
is directed. 

major node. A set of one or more minor nodes represented by ~ 
single symbolic name. A major node can be a set of local terminals, 
a set of application programs, or a network control program. 

MCP. See message control program. 

MDT. See modified data tag. 

message control program (MCP), In TC~, a program that is used 
to control the sending or receiving of messages to or from remote 
terminals. 

message handler. In'systems with the telecommunications acCess 
method (TeAM), a sequence of user.,specified macro instructions' 
that examine and process control information in message headers, 
and that perform functions necessary to prepare message segments 
for forwarding to their destinations. One message handler iSle­
quired for each line group having unique message-handling re- , 
q uirements. 

modem. A device,that modulates anddemodqIates signals trans-, 
mitted over communication facilities. ' 

modified data tag (MDT). A bit in the field attribute of a display 
field, which, when set to 1, causes that field to be transferred to the 
host duringa read modified o~eration. 

multidrop. A line or circuit interconnecting several stations; 
synonymous with multipoint line. ' 

NIB. See node initialization block. 

node. A point in a telecommunication system defined to V'tAM 
by a symbolic name. See also major node. 

node initialization block (NIB). In VTAM, a control block, 'associ- ' 
ated with a particular node, that contains imormation used by the 
application program to identify a node and indicate how commun­
ication requests directed at the node ar~ to be implemented. 

nonswitched line. A connection that does not have to be estab­
llshed by dialing. 

null character. An all-Ocharacter that occupies a position in the 
storage buffer and is displayed as a blank. 

null suppression. In reading the contents of the buffer for a display 
or printer, the bypassing of all null characters in order to reduce 
the amount of data to be transmitted or printed~, 

order code. A code that 'may be included in the write data stream 
transmitted for a display station or printer; provides a~ditional 
formatting Of definition of the write data. ' 

order sequence. A S€fquence in the data stream that starts with an 
order code and includes a character address and/or data characters 
related to the orde~ code. 

outgoing group. (1) In systems with TeAM, that section of a 
message handler that manipulates outgoing messages after they hav~ 
been removed from their destination queues. '(2) See also inCOming 
group. 

paritY check. An error condition that occurs when 3270 system 
circuitry detects on~ or more characters with bad parity in a 3270 
unit buffer. 

PCI. See progr!lJll~ontrolled interruption. 

polling. A techniqu¢ by which each of the terminals sharing a 
communication line is periodically interrogated to detel1lline 
whether it requires servicing. 
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printer hang (3284/3286 only). This condition exists when the 
print mechanism is unable to advance successfully. This condition 
can occur at any time during a printout through to, and including, 
the carriage return and new line advance. The printer will try to 
recover, that is, mechanically restore its print mechanism to the 

starting position. This hang condition may be caused by a mechani­
cal malfunction or by loss of ac power at the carriage motor. 

program access (p A) key. A program attention key that may be 
defmed to solicit program action that does not require data to be 
read from the buffer of the display station. If a Read Modified 
command is issued in response to the program-attention-key inter­
ruption, only the attention identification (AID) character is trans­
ferred to the program; no data from the buffer is transferred. 

program attention key. On a display keyboard, a key that produces 
an interruption to solicit program action. 

program-controlled interruption (pCI). An interruption that allows 
buffers to be deallocated continuously, replenishing the available 
unit pool. 

program function (PF) key. On a display keyboard, a key that 
passes a signal to a program to solicit a particular program 
operation. 

Program Tab (PT). An order that advances the current buffer 
address to the address of the first character location of the next 
unprotected field. 

protected field. A display field for which the display operator 
cannot use the keyboard or operator identification card reader 
to enter, modify, or erase data. 

read-modified operation. An operation in which only those display 
fields in which the modified data tag is set are read. 

ready /not ready. The only devices that can be not ready are the 
attached printers. Thus, a printer is not ready to operate with the 
CU when (1) the printer's cover is open, (2) it is out of paper, or 
(3) a hang condition exists in the printer. (See Printer Hang.) 

record mode. A set of facilities (and the macro instructions needed 
to use them) that enable the application program to communicate 
with logical units or with the locally or remotely attached 3270 
Information Display System. SEND and RECEIVE are record­
mode macro instructions. 

remote. Pertaining to the attachment of devices to a central com­
puter through a communication control unit. Contrast with local. 

Repeat to Address (RA). An order that stores a specified alpha­
meric or null character, starting at the current buffer address and 
ending at. but not including, the specified stop address. 

request parameter list (RPL). In VT AM, a control block that con­
tains the parameters necessary for processing a request for connec­
tion or communication, or a request for an operation related to 
connection or communication. 

RPL. See request parameter list. 

RRN response. See definite response 2. 

SDLC. Synchronous data link control. 

security key lock. A special feature that disables all input functions 
and blanks the display, except when the key is inserted in the lock 
and turned. 
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selector pen. A pen-like instrument that may be attached to the 
display station as a special feature. When pointed at a detectable 
portion of an image and then activated, the selector pen senses the 
presence of light at a display field and produces a selector-pen 
detect. 

selector-pen attention. An interruption generated when a selector­
pen detect occurs on a display field that has a null or space desig­
nator character. The attention concludes the selector-pen opera­
tion. 

selector-pen detect. The sensing by the selector pen of the presence 
of light from data in a display field that has the detectable attribute. 
Depending on the designator character of that display field, the 
detection and location information is identified on the screeen (and 
stored in the buffer) or may produce an interruption that is trans­
mitted to the CPU. 

SESSIONC indicators. In VTAM, indicators that can be sent from 
one node to another without using SEND or RECEIVE macro 
instructions. SDT, clear, and STSN are SESSIONC indicators. All 
SESSIONC indicators are sent with a SESSIONC macro instruction. 

Set Buffer Address (SBA). An order that sets the buffer address 
to a specified location. 

Short Read. A Read Modifed command sent in reply to depression 
of the CLEAR CNCL key or of a PA key at a display station. Only 
an AID byte is transferrred to main storage. 

SNA 3270. A 3270 terminal that uses synchronous data link con­
trol (SDLC) and is treated as a logical unit by VT AM. 

specified polling. (1) A polling technique that sends invitation 
characters to a device to find out whether the device is ready to 
enter data. (2) See also general polling and polling. 

Start Field (SF). An order that defines the start of a data field for 
display or printing. 

Structured Data, 6-Bit. The low-order, 6-bit, binary-coded char­
acters used internally by the CU. The 6-bit code is applicable to 
all characters received by the CU: graphic, AID, attribute, write 
control (WCC), copy control (CCC), CU and device address, buffer 
address, status and sense. 

suppress index (SI) order. An order that generates the suppress 
index character, valid only for the 3288 Printer Model 2 (other 
printers receive I, an OR bar). This character inhibits a line index 
to allow overprinting. 

switched line. A communication line in which the connection 
between the computer and a remote terminal is established by 
dialing. 

TCAM. See telecommunications access method. 

telecommunication network. In a telecommunication system, the 
combination of all terminals and other telecommunication devices 
and the lines that connect them. 

telecommunications access method (TCAM). A method used to 
transfer data between main storage and remote or local terminals. 
Application programs use either GET and PUT or READ and WRITE 
macro instructions to request the transfer of data, which is per­
formed by a message-control program. 



terminal. (l) *A point in a system or communication network 
at which data can either enter or leave. (2) Any device capable of 
sending and receiving information over a communication channel. 

terminal-initiated logon. A logon request that originates from the 
terminal. 

Test Request Read. A Read Modified command resulting from the 
operator's pressing the TEST REQ key to allow entry of a pre­
dermed test-request data format. 

unformatted display. A screen display in which no attnbute char­
acter (and, therefore, no display field) has been dermed. 

unprotected field. A display field for which the display station 
operator can manually enter, modify, or erase data. 

virtual telecommunications access method (VTAM). A set of IBM 
programs that control communication between terminals and appli­
cation programs running under DOSjVS, OSjVS1, and OSjVS2. 

VT AM. See virtual telecommunications access method. 

* American National Standards Institute (ANSI), American National 
Dictionary for Information Processing. 

VTAM definition library. The DOSjVS files or OSjVS data sets that 
contain the VTAM definition statements filed during VTAM defini­
tion. These statements describe the telecommunication system to 
VT AM and can be used to tailor VT AM and the system to suit the 
needs of the installation. 

wcc. See write control character. 

wraparound. The continuation of an operation (for example, a 
read operation or a cursor movement operation) from the last 
character position in a buffer to the first character position in the 
buffer. 

write control character (WCC). A character used in conjunction 
with a Write-type command to specify that a particular operation, 
or combination of operations, is to be performed at a display 
station or printer. 

1200-bps Integrated Modem. A feature for the 3275 that provides 
a modem capable of operating at a speed of 1,200 bps over non­
switched communication facilities, or at speeds of 600/1,200 bps 
over switched communication facilities via a similarly equipped 
2701 or 3705. 
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