INPUT-OUTPUT INSTRUCTIONS:  

Means for getting data into storage and out of storage requires a set of input-output instructions.  The simplest means of getting data into memory is to read a card, which has been punched with the coded information.  The computer may punch cards with data developed during processing.  Printed information may be supplied by directing the printer to print information stored in memory.  The following instructions direct these operations: 

Read a Card:  This instruction causes the card reader to read a card transmitting the 80 columns of data to memory positions 001 through 080.  Word marks are not disturbed.  A or B addresses or the digit modifier are not needed. 

	OP Code
	A-Address
	B-Address
	Digit Mod.

	1
	(not used)
	(not used)
	(not used)


Punch a Card:  This instruction causes the card punch to feed a blank card which is then punched with the 80 characters stored in memory positions 101 to 180.  Word marks are not disturbed nor are they punched in the card. 

	OP Code
	A-Address
	B-Address
	Digit Mod.

	4
	(not used)
	(not used)
	(not used)


Print (Write a, Line):  This instruction directs the printer to print the 100 characters stored in memory positions 201 to 300.  Word marks are not disturbed nor are they printed. (132 characters in some models.) 

	OP Code
	A-Address
	B-Address
	Digit Mod.

	2
	(not used)
	(not used)
	(not used)


NOTE:  The Read a Card instruction will bring data into the reserved area without affecting word marks in the area. Therefore the programmer can set word marks in this area at the beginning of his program and not change them unless the size of fields in the cards change.

ERASING INFORMATION:  

The following instructions erase information from memory: 
Word Mark;  

This instruction, opposite to the set word mark instruction, will erase word marks from the memory positions designated by the A and B addresses.  The B address need not be used. 

Op Code n A-Address XXX B-Address XXX Dig. Mod. (not used) 

Clear Storage:  

This instruction will erase up to 100 positions of memory.  Clearing (erasing) starts at the position specified by the A-address and continues leftward down to the nearest 100 ‘s position.  Word marks are erased when encountered. 

Clear Storage and Branch:  

This instruction has the same Op. Code and performs the same as the Clear Storage instruction except that it has a B-address.  When the B-address is present erasing begins at the B-address leftward to the nearest 100 s position.  Upon reaching the nearest 100’s position the next instruction is taken from the memory position designated in the A-address. 

Op Code / A-Address XXX B-Address XXX Dig. Mod. (not used) 

Lesson 13 DATA TRANSMISSION:  

In addition to the MOVE instruction (already discussed) there are several other methods of moving characters from one location in storage to another. They are: 

MOVE & ZERO SUPPRESS: |——|—————————, Op   A      B Z, X X X X X X 

This instruction operates in a similar fashion to MOVE except that any zeros in the high-order positions (leading zeros) will be replaced by blanks.  The data located at the address shown in (A) will move to address (B) starting with the low-order position and stopping with the word mark in the high-order position of field (A).

 MOVE DIGIT:           I——,————,—————, Op   A     B ~DX X X X X X 

This instruction will move a single digit from position (A) to position (B).  Only the numeric bits are moved (i. e., bits 1, 2, 4, 8), so this instruction cannot be used for alphabetic or special characters.  Since only one digit is moved, the word mark is not used. MOVE ZONE:            ^_________ Op   A     B YX X X X X X This instruction will move only the zone bits of the single character addressed by (A) to (B).  It might be considered opposite to MOVE DIGIT in that it moves only the zone bits (i. e., bits A and B), therefore it will not transmit numeric information.  The zone bits of (A) will replace any zoning at (B).  The word mark is not used. 

LOAD:                 ,——,————|————, Op   A     B LX X X X X X This instruction is like MOVE except that the W/M in the (A) field will be moved to the (B) field along with the data. Any W/M’s already present in the (B) field will be erased.  

Lesson U LOGICAL DECISIONS:  

Making logical decisions is an important computer capability.  If you were searching for a certain folder in a file cabinet that contained a folder for each employee, by name, and in alphabetic sequence, you would follow a certain procedure.  You would memorize the name, then search the proper section of the file name-by-name until you found a folder matching the name—or until you found a name whose alphabetic sequence was higher than the one you were seeking.  Thus you would either locate the correct folder, or prove that the folder was not in the file. An IBM 1401 makes comparisons and decisions in a similar fashion.  The following computer operations deal with comparisons, tests and decisions: 

COMPARE: Op   A~  B C XXXXXX 

This instruction causes the data in the field designated by the B-address to be compared (starting with the low-order characters), character by character, to the data in the Afield.  A word mark in either field stops the comparison. If the B-field is longer than the A-field, an unequal comparison will result.  If the A-field is longer than the Bfield, only the number of characters in the B-field will be compared, ignoring the high-order digits of the A-field. Normally the programmer will only compare fields of equal length.  The result of the comparison will be stored in "triggers" which may be tested by the TEST instruction. These "triggers" may show: 

B does not equal A      (^  unequal) 
*B does equal A          (=  equal) 
*B is less than A        « less than) 
*B is greater than A     (> greater than) 

*NOTE:  Not all IBM U01 computers have the last three "triggers."  These are optional features—not standard equipment.  This text will assume that these triggers are available.  

BRANCH: ,——,———— Op   I          

The letter I has been substituted B X X X        for A to indicate that the memory '——•————’ address is the location of an instruction rather than the location of data. This instruction causes the sequence of the program steps to change.  The next instruction to be performed is designated by the I address. 

TEST AND BRANCH:        _________ Op   I   d "B-^nmr 

This instruction is like BRANCH except that the next instruction will come from I only if the test referred to by the d-character is satisfied.  If the test is negative the next instruction following this one will be taken.  Many tests are possible but only the four resulting from COMPARE will be discussed now.  If a COMPARE instruction had been performed one or more "triggers" would be "turned-on."  To test any of these four triggers you would place one of the following codes in the digit modifier: d            Branch to I-address if: •4...                        —                                ———————————————— /            

B is not equal to A S            

B is equal to A T            

B is less than A U            B is greater than A 

Testing the "triggers" does not change them.  They remain as they were after COMPARE until they are replaced by the results of a new COMPARE instruction.  

TEST CHARACTER AND BRANCH:_________ OP   I     B   d BXXXXXXX 

This instruction causes the single character located at the B-address to be compared to the d-character.  If they are the same the program branches to I.  If the two characters are not alike, the program continues to the next instruction in sequence. 
TEST FOR ZONE OR W/M AND BRANCH: ~°P~~LB  7" vxxxxxxx 

This instruction tests the zone bits only of the character located at the B-address. The type of test to be performed is designated by the digit modifier. d.    

Branch to I-address if: 

· 1    W/M bit is present 

· 2    No A or B bits are present 

· B    A and B bits are present 

· K    B bit is present no A bit 

· S    A bit is present no B bit 

Other tests are possible but are so seldom used that they will not be covered by this text. See the IBM Reference Manual• 

