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Thennal Sense Data Display (OMT) 

To display the Thermal Sense Data Display screen from the 
Power/Temperature screen: 

1. Key T next to SELECTION. 

2. Press ENTER. 

Voltage Tracking Display (aMV) 

To display the Voltage Tracking screen from the 
Power/Temperature screen: 

1. Key V next to SELECTION. 

2. Press ENTER. 

I 
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THERMAL SENSE DATA DISPLAY 

SAMPLE MODE IS ACTIVE 
MODES: SAMPLE- READ THERMAL INPUTS ONCE AND DISPLAY 

CDNTINUOUS- READ AND DISPLAY THERMAL INPUTS CONTINUOUSLY 

THERMAL 1 2 3 4 5 , 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
DEGREES C 24 29 28 25 

MAXIMUM ----------------------------------------------------------------------

CE CALL �-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-

ENTER DISPLAY CONTROL CHARACTER S. OR C: •• > 
MAN TEST I NSTR STOP 

VOLTAGE TRACKING DISPLAYS THE TURN ON OF SELECTED VOLTAGES IN THE PROCESSING 
UNIT AND CTCA (IF INSTALLED). THERE MUST BE TWO INPUTS, TRACK NUMBER (01-14) 
AND VOLTAGE(S) (VI-V7). THE TRACKS ARE IN THE ORDER OF THE POWER ON SEqUENCE 

TRACK TRACK 
NUMBER VI V2 V4 NUMBER VI V2 VII 
01 -2.2 BIAS -4.25 BIAS -1.5 BIAS 08 -1.5(A2) -1.5(Bl) 
02 +4.25 BIAS 09 

-1.5(Al) 
-4.25(Al) -4.25(A2) -4.25(Bl) 

03 +6 BIAS 10 -6.45 
04 +6 BULK -2.2 BULK -1.5 BULK 11 +6 
05 +11.25 BULK -11.25 BULK +5 VOLTS 12 +4.25 FINAL 
06 -6.45 INITIAL (-2.2) 13 +1.25* -3* 
07 +4.25 INITIAL 14 +6* 

* • CTCA VOLTAGE 

EXAMPLES: TRACK NUMBER Oil V2 • -2.2 BULK 
TRACK NUMBER 04 V5 • +6 , -1.5 BULK 
TRACK NUMBER Oil V7 • +6.-2.2. , -1.5 BULK 

ENTER: TRACK NUMBER •• VOLTAGE(S) V 

1004 1004 4341 

Nota: This screen reflects a typical voltagfl 
tnJcking display. Refer to "Processor Power" 
section for the machine's correct version. 
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Power Diagnostics 

Use this function to run diagnostics on the power controller 
adapter section of the machine. 

Return to General Selection from the M-Screen 

1. Key Q next to SELECTION. 

2. Press ENTER. 

Return \0 Prog Sys 

1. Key Z next to SELECTION. 

2. Press ENTER. 

© IBM Corp. 1979 
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Diskette IPL (QI) 

The Diskette IPL screen provides the service representative 
with a selection of diagnostic tools. These tools are diskette 
dependent; the screen identifies which one is required. 

The Diskette IPL screen is a CE function and can only be 
invoked in CE mode. 

Display Diskette IPL 

To display the Diskette IPL screen from the General Selection 
screen: 

1. Key I next to SELECTION. 

2. Press ENTER. 

.' 

-~ 

@ IBM Corp. 1981 

( 00 ( ( ( 

*DISKETTE IPL* 

E 4300 FRIEND DIAG 
C CHANNEL-TO-CHANNEL DIAG 

S SYSTEM TEST ST/4300 DIAG 5 
Txxxx TAPE OLTS (xxxx = DEVICE TYPE) DIAG 5 

FEnn LOAD MODULE -FEnn- DIAG 

D SP DUMP TO MAIN STORAGE FUNC 

Q GENERAL SELECTION 
Z RETURN TO PROG SYS 

NOTE: 'QRES' REQUIRED AFTER 

SELECTION: 

E 4300 Friend 

For detailed information about 4300 Friend. see Volume 17. 
section 40. "4300-FRIEND." 

C Channel-To-Channel 

For detailed information about Channel-to-Channel. see 
volume 17. section 42. "Channel-to-Channel Adapter Test." 

S System Test ST / 4300 

For detailed information about System Test ST /4300. see 
volume 17. section 40. "ST/4300." 

Txxxx Tape OL TS 

For detailed information about Tape OLTS. see volume 17. 
section 40. "ONLINE TESTS (OLTS)." 

DISKETTE IPL 

==> 

FEnn Load Module 

This selection allows loading a module from a disk into main 
storage. 

To use this function: 

1. Key FEnn (nn=module I D number) next to SELECTION. 

2. Press ENTER. 

3. When the message MOUNT PROPER DISK ENTER 
appears. Mount the required disk. 

4. Press ENTER. 

5. When the message REMOUNT FUNCTIONAL DISK 
appears. Mount the functional disk. 

6. Key QRES next to SELECTION. 

7. Press ENTER. 

D SP Dump To Main Storage 

This selection is used with the SP STAND-ALONE DUMP 
SUPPORT option. 

( ( ( 

Return to Prog Sys (Z) 

1, Key Z next to SELECTION. 

2. Press ENTER. 

( ( 

Return to General Selection (Q) 

1. Key Q next to SELECTION. 

2. Press ENTER. 

Model Group 2 
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SP STAND-ALONE DUMP SUPPORT 
, H'" 

Note: Use this function only as directed by your Support 
Structure. 

This command provides a support processor storage dump to 
main storage which then can be printed. 

To invoke SP Stand-Alone Dump: 

1. Place the CE MODE switch ON. 

2. Press CE panel switches A, B, and C together. This 
invokes SP trace. 

format: x(x> <xxxx xxxx)x 

LEnter J here 

3. Enter J were indicated, and press ENTER key. SP now 
dumps SP storage onto the diskette. If an address 0000 
appears, dump was successful. If an address FFFF 
appears, dump was unsuccessful; try again. 

4. Enter Z in place of J, and press ENTER key to clear 
Trace message. 

Note: The system may be returned to normal operation at 
this time by pushing the LOGIC RESET button. The 
stand-alone dump may be performed later by continuing 
this procedure. 

5. Enter OCLEAR on the SELECTION line, and press 
ENTER key. 

6. Enter OlD on the SELECTION line, and press ENTER 
key. SP Storage is now dumped from the diskette to 
main storage. 

7. Use Stand-Alone Dump program to print the data in 
main storage. 

8. Return system to operational state (successful Load 
Clear reset and IPL performed). 

Note: Use ax DUMP or aDDODDD to view the dump on 
the display console. 
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BLOCK FACILITY 

The block facility allows you to create a block of one or more 
commands and store it on the system diskette. You can 
create a block that contains up to 19 commands (one 
command per line). You usually use a block to gather 
problem determination information. You do this by setting up 
an address compare with a QA ... command. When the 
address match occurs. needed information can then be read 
into a save area. 

Information from the Insert/Extract and Display/Alter 
screens can also be saved on the svstem diskette and can be 
displayed (via the ODS screen) after the block facility has 
executed. After you set up a block. customers can operate 
normally with the exception of address match commands or 
block execution. 

Two types of block commands are available to you: 

• Commands that create. alter. and control the execution of 
a block (see "Slock Commands"). 

• Commands that are within a block and are used in the 
execution of the block (see "Block Execution 
Commands"). 

With the block facility you also are able to have a block run 
automatically after a successful IML. (For more information. 
see "Automatically Running a Block at IML." 

Rules For Specifying Blockname 

The name you choose for a block can be up to eight 
characters long and must follow these conventions: 

• The first character must be some character other than a P. 

• The next seven (or less) characters can be any characters 
you choose. 

Block Commands 

Use the following commands to create. alter. and control the 
execution ofa block: 

DISPLAYING THE BLOCK LIST IT) 

Enter T (or QBT) on the SELECTION line to get a list of all 
the blocks on the system diskette (displayed are module IDs. 
block names. and the block status). Block status can be 
either MATCH-WAIT (indicates that the block is positioned at 
a match command waiting for an· address compare to occur) 
or no status. 

e IBM Corp. 1981 
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EDITING BLOCKS (F blockname) 

Use the F blockname command to create a new block or to 
make changes to an existing block (replace blockname with 
the name of the block you want to edit). Enter F blockname 
(or QBF blockname) on the SELECTION line; this puts the 
desired block in edit mode. You can now enter block data by 
positioning the cursor and keying in the data. After keying in 
all the data. press the ENTER key. The code checks the 
syntax of the lines (if an error occurs. the cursor is positioned 
under the error). Any blanks within a line of data are deleted. 
Also checked is the size of the block and whether or not the 
DO and END commands are in the proper places. 

Pressing the ENTER key also performs a cyclical redundancy 
check (CRC) on the body of the block (CRC is sometimes called 
CHECKSUM). The CRC check includes the first line (DO 
command I and all remaining lines except lines with NOP, *, 
and the END commands. The check value (calculated by the 
processor) is compared with the four-digit hex number 
specified in the END command. 

Use the following commands to edit a block (enter them to 
the left of the line numbers on the screen): 

Command 

S 

N 

X 

A 

o 

M 

> 

Edit Function 

Saves data and ends edit. 
Use the S command to write the block on the 
system diskette and enter the block name in 
the block index. If you enter an incorrect CRC 
value (or none), the correct CRC value is 
displayed for you when you use the S 
command. 

Ends edit immediately (no data is saved). 

Deletes a line. 
Use the X command to delete the specified 
line. The remaining lines move up one. 

Adds a blank line. 
Use the A command to put a blank line ahead 
of the line with the A command. 

Duplicates a line. 
Use the 0 command to duplicate .the line that 
contains the 0 command. 

Moves a line. 
Use the Mcommand. in combination with the 
> command. to move the line preceded by an 
M, ahead of the line with the >. 

Inserts a line. 
Use the> command. in combination with the 
M command. to move the line preceded by an 
M. ahead of the line with the>. 

Executes a line and ends-edit immediately. 
Use the = command to execute the line as if it 
were entered from the SELECTION line. The 
line must begin with a a command; else. it is 
not executed. (You use the = .command to 
diagnose errors that occur during the 
attempted activation of a block.) Note that 
after executing the = command. no 'block data 
is saved and the processor exits from the 
block facility. 

( c « ( ( 

DISPLAYING THE BLOCK LIST 

*BLOCKS* BLOCK LIST 
10 NAME 10 NAME TP PATCH LIST 

F ED IT 
R ERASE 
A ACT IVATE 

9540 IFCCSAVE 
9541 ADDRWAIT 
9542 DETECTST 
9543 

9550 
MATCH-WAIT 9551 

9552 
9553 

H HALT 
K TRANSFER 

X I N IT INDEX 
M IML PATCHES 

Q GENERAL SELECTION 
Z RETURN TO PROG SYS 

SELECTION:T 

EDITING A BLOCK 

9544 
9545 
9546 
9547 

9548 
9549 
954A 
954B 
954C 
9540 
954E 
954F 

*EDIT MODE COMMANDS* 
S SAVE, END EDIT 
N END EDIT, NO SAVE 

X DELETE LINE 
A ADD BEFORE LINE 
o DUPLICATE LINE 
M MOVE BEFORE> LINE 

= EXECUTE LINE, END EDIT 

9554 
9555 
9556 
9557 

9558 
9559 
955A 
955B 
955C 
9550 
955E 
955F 

==> 

4341 

01 DO.02.DETECTST 
02 MSG.WAITING.FOR.OATA.STORE 
03 QAS0040080 

- 04 MATCH 
- 05 S1=5QDP1 
- 06 COMP.S1.00A30000.070909 

07 MSG.PSW.LT.A300 
08 GOTO.OE 
09 MSG.PSW.GE.A300 
OA *.SAVE.GENERAL.REGISTERS.E&F 

- OB QOGE? 
- -DC QOGF? 
- 00 XFER.SAVEMEM 
- OE S2=S2+00000001.LOOP. INDICATION 

OF KEV.START.01.GET.GOING.AGAIN 
10 NOP.LOOK.FOR.DATA.STDRE.TWICE 
11 
12 
13 END.OOOO.I.LAST NAME."'M/DO/YY 

==> 

4341 
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ERASING BLOCKS (R blockname) 

Enter R blockname (or OSR blockname) on the SELECTION 
line to erase the block from the diskette and remove-its. name 
from the block index (replace blockname with the nama of 
the block you want to erase). 

ACTIVATING BLOCKS (A blockname) 

Enter A blockname (or DBA blockname) on the SElECTfON 
line to start the block running (replace blockname with the 
name of the block you want to activate). The block: runs until 
an error occurs. the MATCH command is encountered •... the 
MODE'SEL key'ispressed (abortathe run). or the block. 
successfully' terminates. ' 

Block Status Area While thEr block is running (via the A 
(activate) command). the current status of the block is 
displayed in the message area. The status field is in. the 
following format: 

ACT: fits saveLN line LP loop 

• ACT = indicates that the block is. being activated. 

• sts = Status. field; either: 

RUN = running 
ERR = error in LN line 
END = successful completion of block 
HL T = aborted with the MODE SEL key 
MAT = waiting for an address: match to occur 
XFR = transfer in progress. 

• save = Set to SAVE if the aDS area is full (aDS savearea 
overflow); otherwise blank. 

• LN line = Two-digit line number in hex. 

• LP loop = Two-digit loop number in hex. 

HALTING BLOCKS (H) 

Enter H (or DBH) on the SELECTION line to clear the block 
message and status areas on line 23. and reset all information 
pertaining to running blocks. If a block is in MATCH-WAIT 
status. a message appears to warn· you that an 
address-compare match is still waiting to occur and therefore 
has not been removed by the H command. Note that H can
onlybe used to stop a block in match-wait status (the 
keyboard remains locked until MATCH-WAIT status is 
attained). 

0 C) 'J r) 0 (1"-'l1 
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TRANSFERRING BLOCKS 

(K blockname1 <.blockname2>J 

Enter K blockname1 < .blockname2 > (or aSK 
blockname1 < .blockname2 » on the SELECTION line to· 
transfer (copy) a block from one diskette. to another- (replace 
blockname1 and blockname2. with the name(s) of the-block 
involved in the transfer). If you do not specify bloekname2, 
the processor assumes that blocknameZ'is the sarne;;as: 
blockname1. 

The action that occurs after entering K blocknamel 
< .blockname2 > is as follows: 

• The block indelt.is searched for blocknamel. After-'lhe 
block is located; it i.a read into' storage .. 

• You are now prompted ta switch diskettes. 

• Slockname1 (or .blockname2 in the case where 
.blockname2 is specified) is now compared with the' block 
names on the new (to.t)e.,copied tol diskette., If:the··same 
block name is found. the. old block datcris overwritten 
with·the new block data. It it is not found. the-new block 
name is entered into the- block index and the block is 
written in the first available area' on the diskette; 

Note: Do not press the Copy key while transferring a block; 
the transfer is not completed; "you m;stakenly.press the 
Copy Key. re-enter the transfer (K) command. 

INITIALIZING THE INDEX (Xl 

Use the X (or OSX) command to initialize the block index; 
This command applies in. those instances where a block has 
been written on the diskette via the Module Transfer function. 
If any block names are miSSing from the block index. the. X 
command automatically places them in the index. 

(~ (~ 0 0 0 () \ .. ./ ',,-Y '",-

AUTOMATlQ\llV RUNNING A BLOCK AT IML (M) 

Use- the M (or DBM) command to automatically run a block 
after a successfullML. Enter on the IML PATCH screen 
(atter S/3.70 or VSE mode) the desired block name(s). (Note 
that you can enter only one block name per CORELOAD. If 
you need·' to run' more' than one· block. give control to 
subsequent blocks' by including the XFER command within 
the previOtdi.black.) 

To:: run the-.'btoek,. answer YES to the-RUN PATCHES 
questi.orr~ appeaES after. a successful IML. After you press: 
the ENTEff' ~ the processor is placed in a hard,..stopped 
state· (operatiom rate" set: to microwoFd step}. If the block runs 
successfullY. thestatuscfield on ttle Program Load. screen 
displayS' IML eOMf1tET~. If unsuccessful. 1M L does not 
compt.ete~ and.thei sereelldisplays PATCH ERROR. 

IMI:: PATCl'+ SCREEN 

*BtDCKS* 
T L.I51" 
F EIlIT 
R ERASE 
A ACTrVATE 

HHALT 
K· TR'AKSFER 

X INIT INDEX 
M IML PATCHES 

Q. GENERAL SELECTION 
Z RETURN TO PROG SYS 

SELECTIOH:M 

n ,--y 0 \ 

IHl PATCHES 

CDRELDAD BLOCK NAME 

S/370: 

VSE: 

0 C) 

==-> 

PH' 2616424 I •.• 
Zof4 _ 
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Block Execution Commands 

Block execution commands are those commands that are 
within a block. 

FAST-SELECTING A SCREEN (a screenid) 

This is the most common type of block command. It is what 
you would enter on the SELECTION line to get from one 
screen to another in order to perform a function on the called 
screen. Use the Q screenid command to either: 

• Alter some state of the machine (For an example, see line 
03 on the "Editing a Block" screen). 

Return information to the block facility (places the returned 
information into the block save area via the ODS 
command). (For an example, see lines OB and OC on the 
"Editing a Block" screen.) 

Note: The machine must be soft-stopped before executing a 
QD command that modifies PU data. 

DO.xx.blockname 

This command is the first command in the block and appears 
only once. xx is the loop number in hex. Replace it with the 
number of times you want the block to execute. The name 
of the block blockname is automatically inserted in the DO 
command; therefore, do not try to change its name. 

NOPS<.comment> 

This command is used only for spacing or commenting 
purposes. 

* comment 

This command is used only for spacing or commenting 
purposes. 

TOD<.comment> 

Use this command to set the time-of-day clock in the save 
area. 

END.xxxx<.name.date> 

This command must be the last command in a block; it 
terminates the block. xxxx is a four-digit hex number 
(entered by you when you first key in the END command) that 
is compared with the CRC value when the block is saved. 
You can enter name.date either when you first key in the 
END command or when it is requested by the S (save) 
command. (CRC value is sometimes called CHECKSUM.) 

HALT <.comment> 

Use the HALT command to immediately terminate execution 
of the block even if more loops remain to be executed. 
Note: Do not confuse this HALT command with the block 
screen H (or OBH) command which suspends the execution 
of a block at MATCH-WAIT only. 

( ( ( o o 
MSG <.text> 

This command allows you to enter informational messages 
within a block. When the MSG command is encountered 
during execution of the block, the text of the message is 
displayed on line 23 of the display console. To make the 
message easy to read, place a period (.) between each word 
(recall that the code removes all blanks within a line). 

GOTO.line <.comment> 

Use the GOTO command to go to the line number specified 
and then continue processing there. 

SETTING (AND SAVING) VARIABLE DATA 

Sn=<x> a screenid 
Sn=aaa <opcode aaa><.comment> 

Use this command to set and save variable data within a 
four-byte save area. You can enter up to five of these 
commands within a block (substitute the number 1 to 5 for 
the n in the command). 

You have the following two ways of specifying this 
command: 

Sn=<x> 0 screenid 
Use the following two examples as an aid in 
understanding this method. 

S2=ODM000078? - This example indicates that the bytes 
stored at locations 78 through 7B of main storage are to 
be set into a save area named S2 (the save area can hold 
up to four bytes of information). 

S3=20DMOOOO78? - In this example, the number 2 
immediately after the equal (=) sign indicates that the first 
two bytes in main storage address 78 (that is, bytes 78 
and 79) are to be skipped. Therefore, the save area 
named S3 contains the bytes stored at storage locations 
7A through 70. This method allows you to get to the 
data you want to save in those instances where the field 
contains more than four bytes. For example when you 
specify a main storage address (as in this example). eight 
bytes are available to you, but you can save only four of 
the available eight bytes. [The number immediately 
following the equal (=) sign indicates the number of bytes 
to be skipped, proceeding from left to right. If the saved 
data is less than four bytes long, the save area is padded 
with zeroes to the right of the data.] 

Sn=aaa <opcode aaa><.comment> 
Use this method if you either want to set a constant (for 
example, S2=00000002) or you want to calculate and save 
a variable by using an arithmetic expression (for example, 
S3=S 1 +00000008). In the above command, substitute the 
number 1 through 5 for n, substitute Sl through S5 or an 
eight-digit constant for aaa, and substitute one of the 
following op codes for opcode. 

+ Add 
- Subtract 
& And 
/ Or 

( ( ( ( ( 

SAVING DATA 

aD ... ? 
av ... ? 

Use these commands to save data within the save area. For 
a list of the 00 and OV commands that you can use to save 
data, see "Display/Alter Block Save Area (ODS)" in Volume 
18, Console functions. The question mark (?) after the 
command instructs the processor to save the data pointed to 
by the command. For example, the ODGE? command copies 
the data in general register E, into a block save area. (You 
can see what has been saved in the block save area by using 
the Display / Alter ODS screen.) 

Block Save Area The block save area is used to store data 
that you point to via the 00, OV, or Sn commands. For 
more information on the block save area, see "Display / Alter 
Block Save Area (ODS)" in Volume 18, Console Functions. 

COMPARING DATA 

COMP.aaa.bbb.line1 line2 line3 <.comment> 

Use this command to compare aaa with bbb and as a result 
of the comparison (see below). branch to line1, Iine2, or 
line3. Substitute Sl through S5 or an eight-digit constant 
for aaa and bbb. Line1, line2, and line3 are two-digit line 
numbers (hex) that identify a line within the block. 

If aaa < bbb then go to line1 
If aaa = bbb then go to line2 
If aaa > bbb then go to line3. 

Example:· 

COMP.S2.ooo00002.0A 11OB.CHECK.S2 

In this example the data in area S2 is compared with constant 
00000002. Execution continues at line OA if 52 is zero or 
one, at line 11 if S2 is two, and at line OB if S2 is greater 
than two. CHECK.S2 is an optional comment 

SIMULATING THE START OR STOP KEY 

KEY.START.xx<.comment> 
KEY.STOP< .comment> 

This command simulates pressing the START or STOP key on 
the console. If you specify START, you must also provide a 

two-digit hex number to indicate the number of times the key 
is to be activated. You can also provide an optional 
comment. 

( ( (~\ ( 

TRANSFERRING CONTROL FROM ONE BLOCK TO 
ANOTHER 

XFER.blockname 

. Use the XFER command to transfer control from the current 
block to the block indicated by blockname. XFER terminates 
the current block without error, regardless of how many loops 
remain to be executed (has the same effect as the block 
execution HALT command). The new block is activated and 
starts running as t~ ough it were started from the SELECTION 
line. The data saved by the save-variable, 00, or OV 
commands (in the block save area) is not cleared when the 
new block starts running; this data is saved from one block to 
another. 

WAITING FOR AN ADDRESS MATCH TO OCCUR 

MATCH <.comment> 

Use the MATCH command to Signal the block to stop running 
and to begin waiting for the address compare set up by the 
QAoo. command to occur. The MATCH command does not 
need to follow the QAOo. command immediately. Also, once 
you set up an address compare in a block, you do not need 
to set up another match using the same conditions. The 
following example illustrates a possible block: 

QAHC8600 Set compare for hard-stop on storage 

KEY.START.Ol 
MATCH 
OOM 
KEY.START.02 
OVAL108? 
QAN 
OON 
KEY.START.02 

address match 
Start PU running 
Wait for match to occur 
Set op rate for microword step 
Run two microwords 
Record data in local storage 
Set address compare to normal 
Set op rate to normal 
Start PU running again 

NOTE: A QD or QV command cannot be executed between 
the QA and MATCH commands. 
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Executing a Block 

You initiate the execution of a block with the A (activate) 
command. The block starts to execute after the block data 
and initial status information are displayed and the message 
area is cleared. 

The order of execution of the block commands depends on 
those commands that change the flow of control (for 
example, by using the compare command you can skip to a 
predetermined line). 

Using the Address Compare (QA ... ) and MATCH 
Commands 

The only way you can suspend execution of a block is with 
the Fast-Select Address Compare (OA ... ) command combined 
with the block MATCH command. After the address compare 
is set by the OA... command, the block executes until it 
encounters a MATCH command. The block facility then 
releases control and unlocks the keyboard so that normal 
processing can begin (the block is transparent to the user). 

When a match occurs, execution of the block resumes at 
the next command following the MATCH command. Because 
the match can occur anytime, the machine can be in any state 
upon return to the block facility. If block execution resumes 
when a keyboard is in manual mode, that keyboard is locked 
until the block releases control. (During this time, the screen 
that was displayed remains unchanged.) 

Aborting a Block 

If a block is executing, you can stop its execution by pressing 
the MODE SEL key (if inhibited, the keyboard must be reset 
first). Any Fast-Select commands waiting to be executed, 
finish execution before termination occurs. 

If a block is waiting for a match to occur, the block screen 
Halt (H) command must be used. This terminates block 
execution but leaves the address compare active (you can 
clear this compare with the address compare screen OAN 
command). 

IML Effect on a Running Block 

If you IML the machine while a block is waiting for a match 
to occur, the block is halted. 

If you want to trap or record an error condition, the block 
you use must be active (waiting for a match) ~\Ihenever the 
processor is running. Make the block active ty using the 
block screen M command. See" Automatically Running a 
Block at IML (M)." 
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PATCH FACILITY 

The patch facility allows you to patch (make changes tol 
microcode and store the patch on the .systemdiskette .. You 
can enter a patch that contains up to -19 commands (one 
command per linel. Two types of patch commands are 
available to you: 

• Commands that Display (TPI. Edit (Fl. Erase (RI. Activate 
{AI •. Deactivate (01. and Transfer (Klpatches (see "Patch 
Commands"l. Note that the Edit (FI command provides 
you with additional commands to edit the patch (see 
"Editing Patches "I. 

• Commands that are used in the execution of the patch 
-are: the DO. END. NOPS. • comment. and QDD 
commands lsee "Patch Execution Commands"). 

Rules For Patchnames 

The. patch name is eight characters long and follows these 
conventions: • 

• :The first character must be a P. 

• -The next three characters must be the last. three digits of 
the microcode EC number. 

• The next charac:ter should be an M. 

• ' The .Iast three character. are a three-digit numbering 
~hem.. . 

. Patch Commands 

Use the following commands to enter. control. and transfer 
patches: 

. '. DISPLAYiNG THE PATCH LIST (TP) 

EnterTP lor OBTPJ on the SELECTION line to get a list of all 
the patchel! on the system diskette (displayed are module 
IDs. patch names. and patch statusl. The patch status can 
be: .' 

Status '. 

Active 

InactiY!l 

Erf'or 

Description 

Indicates that~. patch is·'recorded on the 
diSkette and ipPIiedtothe microcode. 

Indicates that the patch name is in the patch 
indeX. but the patch is not functionallthe 
effects .of.the·patCh have been removed 
from the miCrocode). 

'Indicates that in error 1)Ccurredwhile a 
patch was being activated. .The patch is not 
activated. but its name remains in the patch 
index. 

EDITING PATCHES (F patchnamet 

Use the F patchname command to instilll (for astep-,by-step 
procedure. see "Patch Installation and Update Procedure" in 
Console Functions Service Aids) a new patch or to make 

,changes to an existing patch (replace patchname with the , 
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name of the patch youwant10:8dit).&ter F patchname (or 
aSF patchnameJ on the SElECTION.lioe: this 'PUts -the .. 
desired patch in edit mode. You can now'enterpatch data by 
Positioning the cursor and keying in the data. - 'After keying in 
all the data. press the ENTER key; the code' checks the 
syntax of the lines. (If an error occurs. the cursor is 
positioned under the error. I Any blanks within a .line of data 
are deleted., Also checked is the size of the patch ,and 
whether or not the DO and END commands are in the proper 
places. 

Pressing the ENTER key also performs a cyclical redundancy 
check (CRCI on the body of the patch (CRC is sometimes called 
CHECKSUM I. The CRC check includes the first line (DO 
commandl and all remaining lines except lines with NOP, ., 
and the END commands. The check value (calculated by the 
processorl is compared with the four-digit hex number 
specified in the END command. 

Use the following commands to edit a patch lenter them to 
the left of the line numbers on the screenl: 

Command 

S 

N 

'X 

A 

o 

M 

> 

• 

Edit Function 

Saves data and activates the patch. 
The S command writes the .patch on the 
system diskette. enters the patch name in the 

'patch index; applies the patch to the 
microcode. and sets the patch status to active. 
(If you enter incorrect patch data. the patch is 
not applied to the microcode nor set to active 
statusl. During the execution of the S 
command. the status of the patch is displayed 
in the message area (see "Patch Status 
Arealt). 

Ends edit immediately (no data is savedl. 

Deietes a line. 
Use the X command to delete the specified 
line. The remaining lines move up one . 

Adds a blank line: 
. Use the A command. to put a blank line ahead 
of the line with the A command. 

Duplicates a line. 
Use the'D command to duplicate the line that 
contains the 0 command. 

Moves a line. 
Usethe M command. in combination with the 
> command. to move the line preceded by an 
M. ahead of the line with the >. 

Inserts a line. 
Use the> command. in ,combination with the 
M command. to move the line preceded by an 
M. ahead of the line with the > • 

Executes a line and ends edit immediately • 
Use 'the· command to execute the line as if it 
were entered from ·the SELECTION line. The 
line must begin with aQ command; else. it is 
not executed. (Vou use ,the- command to 
diagnose erroi's that occur during the 
attempted activation cif a patchl.Note ,that 
after executing the • 'command. no patch data 
is saved. and the processor exits from the 
patch facility. ' 

( ( ( ( ( 

DISPLAYING THE PAT-CHLIST 

*PATCHES· PATCH LIST 
T BLOCK LIST 10 NAME 10 NAME 
F EDIT 9580 P322MOOI INACTIVE 9590 
R ERASE 9581 P322M008 ACTIVE 9591 
A ACTIVATE 9582 P322MOIO ERROR 9592 
0 DEACTIVATE 9583 9593 

958 .. 959 .. 
9585 9,595 

K TRANSFER 9586 9596 
9587 9597 

9588 9598 
9589 9599 
958A 959A 
958B 9598 
958C 959C 

Q GENERAL SELECTION 9580 9590 
Z RETURN TO PROG SYS 958E ,959E 

958F 959F 
SELECTION:TP ==> 

..3 .. 1 

EDITING A PATCH 

I 

*EOIT MODE COMMANDS. 
S SAVE. ACT I.VATE 
N END EDIT. NO SAVE 

X DELETE LINE 
A ADD BEFORE LINE 
o DUPLICATE LINE 
M MOVE BEFORE> LINE 

= EXECUTE LINE. END EDIT 

01 DO.OI.POOOMOOO 
02 QDD900100081A3 .. 10=78880 

- 03 QDD9001003413555=3554 
- 04 QD09001013A1A5-09F0345004F032AC 
- 05 
- 06 
- 07 
- 08 
- 09 
- OA 
- OB 
- OC 
- OD 
- OE 
- OF 
- 10 

11 
12 
13 END.OOOO.I.LAST NAME.MM/OO/YY 

==> 
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ERASING PATCHES (R patchname) 

Enter R patchname lor aBR patchname) on the SELECTION 
line to: remove the effects of the specified patch from the 
microcode. erase the patch from the diskette. and remove the 
patch name from the patch index Ireplace patchname with the 
name of the patch you want to erase). 

ACTIVATING PATCHES (A patchname) 

Enter A patchname (or aBA patchname) on the SELECTION 
line to apply the specified patch to the microco~e (replace 
parchname with the name of the patch you want to activate). 
The patch runs until an error occurs or the patch successfully 
terminates. 

DEACTIVATING PATCHES (D patchname) 

Enter D patchname ,(or OsD patchname! on the SELECTION 
line to remove the effects of the patch from the microcode 
(replace patchname ,with the name of the patch you want to 
deactivate). The patch name remains in the patch list; 
however. its status becomes inactive. 

PATCH STATUS AREA While the patch is running [via 
the S (save). A (activate). or 0 Ideactivate) commands). the 
current status of the patch is displayed in the message area. 
The status field is in the following format: 

func: Ita LN line LP 01 

func· Function being performed; either. 

CHK • checking patch to verify that it will activate or 
deactivate. 

f(J 

ACT· patch is being activated. 

DAC - patch is being deactivated. 

• sts - Status field; either: 

RUN - running. 

ERR- error in LN line. 

END· successful completion of patch. 

• LN line - Two-digit line number in hex. 

• lP 01 - loop number (always 01). 

! 
0 0 (~ 1 j,0 
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TRANSFERRING PATCHES (K patchname) 

Enter K patchname (or asK patchname) on the SELECTION 
line to transfer (copy) a Plltch from one diskette to another 
(replace patchname with the na .... e of the patch you want to 
transfer). If a patch with the SlIme name exists on the new 
(to be copied to) diskette, and it is in the active state, the 
transfer is not made. After you successfully transfer the 
patch. it is automatically activ,eted. 

The action that occurs after entering K patchname is as 
follOws: 

The patch index is searched for patchname to locate the 
patch. Then the patch is read into storage. 

• You are now prompted to switch diskettes. 

• ' Patchname is now compared with the patch names ori' the 
new (to be copied to) diskette. If a patch with the same 
name exists on the new (to be copied to) disitette, and it 
;s in the active state. the transfer is not made. If the 
same patch name is found and it is not active. the old 
patch data is overwritten with the new patch data. If it is 
not found. the new patch name is entered into the patch 
list. and the patch is written in the first available ares on 
the diskette. 

• The patch is applied to the microcode. 

V) J",- . 

Patch Execution Commands 

Patch execution commands are those commands that are 
within a patch. 

DO.01.patchname 

This command is the first command in the patch and appears 
only once. The name of the patch (patchname) is 
automatically inserted in the DO command; therefore. do not 
try to change its name. 

aDD 
This command alters the microcode on the diskette • 

, NOPS<.comment> 

This command is used only for spacing or commenting 
purposes. 

• comment 
This command is uSl!d only for spacing or commenting 
purposes. 

END.xxxx<.name.date> 

This command must be the last command in a patch; it 
terminates the patch. xxxx is a four-digit hex, number 
(entered by you when you first key in the END command) that 
is compared with the CRC value when the patch is saved. 
You can enter name. date either when you fit&t key in the 
END command or when it is requested by the S (save) 
command. (CRC value is sometimes called CHECKSUM.) 

o 

Patch Execution 

You initiate the execution of a patch with the S (savel orA 
(activate)' commands. The patch starts to execute after the 
patch data and initial status information are displayed and the 

message area is cleared. 

*, 
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REMOTE SUPPORT FACILITY 

The Remote Support Facility (RSF) enables linking the 
display console, through a switched network, to a support 
center or to a data bank system (if available) for diagnostic 
assistance. The RSF is for service usage, and is not meant 
to be used as a teleprocessing port. 

If the maintenance package does not successfully resolve 
a problem, the on-site service personnel can invoke a data 
bank operation (if a data bank system is available) for 
additional diagnostic information. The RSF also enables a 
remote specialist to assist on-site service personnel in 
problem resolution by observing and initiating functional 
operations of the 4341. The RSF permits remote operation 
of all system functions except those requiring manual 
intervention (power on/off, IML, initial I/O control, etc.). 

REMOTE SUPPORT FACILITY KEYS 

Two keys on the 4341 operator console keyboard are 
dedicated to the RSF: 

1. Communications Request (COM M REQ) Key - This key 
initiates voice or terminal communication between an 
on-site service representative and a remote specialist. 
InitiatiCig a communications request can be done by 
either the on-site service representative or the remote 
specialist. 

2. Line Disconnect (LINE DISC) Key - This key can be 
used to abort RSF initialization. It can also be used to 
disconnect the data link. 

DATA BANK MODE 

If the maintenance package does not successfully resolve a 
problem, the on-site service personnel may invoke a data 
bank operation (if a data bank system is available) for 
additional diagnostic information. 

In Remote Data Bank (ROB) mode, the 4341 console 
operates as a data bank system terminal. For details 
concerning the use of ROB mode, invoke your support 
structure. 

© IBM Corp. 1981 
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Data Bank Invoke Procedures 

To establish a data bank connection: 

1. Ensure that the 4341 has the required hardware (two 
cards) installed. Information on the types of cards, 
installation procedures, and card setup is in the 
Installation Procedures. 

Note: If you install the cards, run the diagnostics (MSS 
option diagnostics, selection DO) before proceeding. 

Also ensure that a COT 1 DOOA coupler (or equivalent) 
and dataphone are available. 

2. Set the CE MODE switch ON, and stop the PU (QOM). 

3. Select the General Selection screen: 

a. Key in Q next to SELECTION. 

b. Press the ENTER key. 

4. Select the Configuration screen: 

a. Key in F next to SELECTION. 

b. Press the ENTER key. 

5. Select the ROB Initialization screen: 

a. Key in D. 

b. Press the ENTER key. 
(Once the procedure becomes familiar, you can do a 
fast-selection by entering QFD.l 

( ( (-

*GENERAL SELECTION* 

Y TIME OF DAY-ENABLE 

J 

PROGR 
CLEAR 

CM 

RES 

SAVE 

z 
X 

INTERVAL TIMER-SWITCH 

SYSTEM RESET-PROGRAM 
SYSTEM RESET-CLEAR 
MACHINE RESET 

RESTART 

MACHINE SAVE 

RETURN TO PROG SYS 
SP STORAGE DISPLAY 

F CONFIGURATION 
L PROGRAM LOAD 
B BLOCK/PATCH 

A COMPARE/TRACE 
K CHECK CONTROL 
o OPERATION RATE 

o DISPLAY/ALTER 
V INSERT/EXTRACT 

E ERROR LOGOUTS 
M POWER/TEMPERATURE 
I 0 I SKETTE I PL 

SELECTIO"l: ==> 

SELECTION: 

4341 

*CONFIGURATION* 

S SYSTEM CONFIGURATION 
A CONSOLE COLOR CONVERGENCE 
P CONSOLE TEST PATTERN 
M MODULE TRANSFER 
R REMOTE CONSOLE INITIALIZATION 
C REMOTE CONSOLE COMMUNICATIONS 
D DATA BANK INITIALIZATION 

T TAPE TO DISKETTE BUILD (IBM AFE ONLY) 

Q GENERAL SELECTION 
Z RETURN TO PROG SYS 

==> 
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MACHINE TYPE - The data in this field is supplied 
by the microcode. 

MACHINE SERIAL NO. - The data in this field is 
supplied by the microcode. 

EXTERNAL MODEM INSTALLED - You supply this 
data. You must enter the proper response (N for 
internal modem; Y for external modem) depending 01' 

the hardware configuration. (The default answer is 
N.) 

6. Put the correct response into the input field of the 
screen. 

7. Press ENTER. 

Note: The LINE DISC key is now functional. 

8. Invoke your support structure. 

o () () 

MACHINE TYPE .•.•. : 4341 
MACHINE SERIAL NO: yyyyyy 

·DATA BANK INITIALIZATION. 

EXTERNAL MODEM INSTALLED ... (Y/N): N 

Q GENERAL SELECTION 
Z RETURN TO PROG SYS 

SELECT I ON: D 

MACHINE TyPE ..... : 4341 
MACHINE SERIAL NO: yyyyyy 

• DATA BANK INITIALIZATION. 

EXTERNAL MODEM INSTALLED ... (Y/N): N 

APPLICATION: (64 byte non-displayable input area) 

00 o o 

4341 

4341 

00 o o 

Data Bank Operations 

Follow the instructions in your support structure. 

Data Bank Disconnect Procedures 

Follow the instructions in your support structure. 

Data Bank Mode Restrictions 

1. The following 4341 display console system function keys 
are NOT supported in RDB mode: 

START 
STOP 
INTR 
COMM REQ 
PAGE UP 

CHG DPLY 
SPM/O 
MODE SEL 
DIAG 
PAGE DOWN 

2. After Data Bank mode is terminated, the state of the 
4341 is unpredictable. SP reset, re-IML, or re-IPL is 
necessary, depending on the state of the 4341 at that 
time. 

REMOTE CONSOLE SUPPORT 

For Remote Console Support, invoke your support structure . 

EC 379825 05Jun81 PN 2676429 
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REMOTE OPERATOR CONSOLE FACILITY (QFB) 

The B-selection from the Configuration screen displays the 
Remote Operator Console Facility screen. The Remote 
Operator Console Facility screen provides selections which 
assist system operation in a Distributed Data Processing 
environment. When the system is operated in this mode, 
personnel at a host site have the ability to control the 4341 
via the Remote Support Facility (RSF) port. 

The Remote Operator Console Facility screen is selectable 
only when the ROCF Auto-Ans modem is configured on the 
System Configuration (QFS) screen. 

To select the Remote Operator Console Facility screen from 
the Configuration screen: 

1. Key B next to F on the SELECTION line. 

2. Press ENTER. Remote Operator Console Facility screen is 
displayed. 

To update the Remote Operator Console Facility record: 

M ROCF Mode-Switch: The Remote Operator Console 
Facility is alternately enabled and disabled each time the 
M-option is entered on the SELECTION line and the ENTER 
key is pressed. The current status is highlighted in the status 
area on the right side of the screen. 

Note: If the protection switch is set to PASSWORDS NOT 
REQUIRED, the entry is cleared after pressing ENTER. The 
message REENTER SELECTION appears. Reenter the 
M-option and press ENTER again. 

P Protection-Switch: Passwords are alternately Required 
or Not Required each time the P-option is selected. Entering 
P on the SELECTION line and pressing ENTER prompts you 
to enter the correct password. Entering the correct password 
and preSSing the ENTER key completes the selection. The 
current status is highlighted in the status area on the right 
side of the screen. 

Notes: 

When passwords are required, all selections require 
entering the CUrl 3nt password before any changes take 
effect. 

The passwords are entered into a nondisplayable field. 

@ IBM Corp. 1981 

*REMOTE OPERATOR CONSOLE FACILITY* 

M ROCF MODE-SWITCH 
P PROTECTION-SWITCH 
C CHANGE PASSWORD 

S LINE SPEED-SWITCH 
R RESET SECURITY COUNT 

N SYSTEM NODE ID 
T CONSOLE DEVICE 

D SYSTEM POWER DOWN 

Q GENERAL SELECTION 
Z RETURN TO PROG SYS 

SELECTION: B 

C Change Password: To change the password for the 
Remote Operator Console Facility: 

1. Enter C next to SELECTION. 

2. Press ENTER. ENTER NEW PASSWORD message is 
displayed. 

3. Enter new password. 

4. Press ENTER. REPEAT NEW PASSWORD message is 
displayed. 

5. Enter new password again. 

6. Press ENTER. ENTER OLD PASSWORD message is 
displayed. 

7. Enter old password. 

8. Press ENTER. ENTER DATE MM!DD/YY message is 
displayed. 

9. Enter the date. 

10. Press ENTER. PASSWORD CHANGED message is 
displayed. 

Notes: 

The passwords are entered into a nondisplayable field. 

• A minimum of four and a maximum of eight characters 
are required for the password. 

• If the entered date is not a valid date, the user is 
allowed one attempt to correct the date. 

( ( ( 

* STATUS AREA • 

ROCF MODE ENABLED 
PASSWORDS REQUIRED 

LINE SPEED 1200BPS 
SEC COUNT 14 

SYS NODE ID IBM 4341 
CONSOLE DEV T 1 

SYS POWER ON 

==> 

4341 

« ( ( 

S Line Speed Switch: The Line Speed switch is 
alternately changed between 600 bps and 1200 bps each 
time the S-option is entered on the SELECTION line and the 
ENTER key is pressed. The current line speed is highlighted 
in the status area on the right side of the screen. 

Note: If the protection switch is set to PASSWORDS NOT 
REQUIRED, the entry is cleared after pressing ENTER. The 
message REENTER SELECTION appears. Reenter the 
S-option and press ENTER again. 

R Reset Security Count: The security counter is reset 
each time the R-option is entered on the SELECTION line 
and the ENTER key is pressed. The current count is 
displayed in the status area on the right side of the screen. 

N System Node 10: The node identification is changed 
each time the N-option followed by the new node ID is 
entered on the SELECTION line and the ENTER key is 
pressed. The current node ID is highlighted in the status area 
on the right side of the screen. 

Notes: 

• Entering N on the SELECTION line and pressing ENTER 
prompts you for a Node /D. 

The Node ID can consist of eight characters maximum. 

( ( ( ( ( (-

T Console Device: The Console Device to which the 
Remote Operator Console Facility is initialized is assigned 
with the T -option. Entering Tn (where n = 0, 1, 2, or 3) next 
to SELECTION assigns that device for the facility. The status 
area on the right side of the screen indicates which console is 
to be linked to the host system when the Remote Operator 
Console Facility is activated. 

Notes: 

• If no device is assigned when selecting the T-option, you 
are prompted with the choice of valid consoles to enter. 

The console assignment is valid only when that device 
has been installed to the system through the System 
Configuration (QFS) screen. 

• If the assigned device is not ready when the Remote 
Operator Console link is activated, an alternate console is 
selected. 

o System Power Down: Entering D on the SELECTION 
line and pressing ENTER powers down the Remote system. 

Note: If the protection switch is set to PASSWORDS NOT 
REQUIRED, the entry is cleared after pressing ENTER. The 
message REENTER SELECTION appears. Reenter the 
D-option and press ENTER again. 

Return to General Selection (a) 

1. Key Q next to SELECTION. 

2. Press ENTER. 

Return to Prog Sys (Z) 

1. Key Z next to SELECTION. 

2. Press ENTER. 
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DtSKETTE BUILD (QFT) 

The diskette build function enables the service 
representative to build functional and/or diagnostic 
diskettes from a tape. 

The tape used to build the required diskette contains the 
machine serial number and the diskette image data format 
generated by manufacturing. 

The diskette build procedure is divided into steps with 
instruction sequenced screens. 

This procedure requires: 

• A successful 1M L of the processor. 

• CE MODE switch set to ON. 

• Operation Rate set to NORMAL (OON) 

Diskette Build Procedure 

To display the Diskette Build Function screen from the OF 
screen: 

1. Key T next to SELECTION. 

2. Press ENTER. 

This step requires mounting the tape containing the 
diskette image and entering the correct three-digit address 
for the tape drive being used. 

Tape Load 

The Tape Load screen (Step 2) is displayed after the tape 
drive address has been entered. 

This step requires entering the correct part number of the 
diskette to be built. 

Diskette Part Numbers: 

GRP 1 56k GRP 1 64k 
DISKETTE 

GRP 2 

PART NUMBER PART NUMBER PART NUMBER 

FUNCTIONAL 1954214 1954230 

D IAGNOSTI CS 1 1954215 1954231 

DIAGNOSTICS 2 .1954216 1954232 

DIAGNOSTICS 3 1954217 1954233 

DIAGNOSTICS 4 1954218 1954234 

D IAGHOSTI CS 5 1954166 1954166 

PADI 1954189 1954224 

After the part number has been entered, the message 
LOADING TAPE is displayed in the system message area. 

© IBM Corp. 1981 

1954255 

1954256 

1954257 

1954258 

1954259 

1954166 

1954254 
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(Diskette Build Function) 

DISKETTE BUILDER FUNCTION 

STEP ONE 

MOUNT TAPE CONTAINING THE DISKETTE IMAGE AND THEN 
ENTER THE TAPE UNIT ADDRESS IN THE FORMAT 'CUU' 

Q GENERAL SELECTION 

Z RETURN TO PROG SYS 

SELECT I ON: T 

(Tape Load) 

==> 

434·1 

DISKETTE BUILDER FUNCTION 

STEP TWO 

ENTER THE PART NUMBER OF THE DISKETTE 
TO BE BUILT (7 DIGITS) 

Q GENERAL SELECTION 

Z RETURN TO PROG SYS 

SELECTION: T191 ==> 

4341 
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Diskette Build 

'The Diskette Build screen (Step 3) is displayed after the 
diskette image has been read from the tape into PU 
storage. The message TAPE. LOADED is displayed in the 
system message area. 

Mount a formatted 4341 diskette into the diskette drive, 
and press the ENTER key. The message DISKETTE BEING 
BUILT is displayed in the system message area. 

Diskette Label 

The Diskette Label screen (Step 4) is displayed after the 
diskette is built. Copy this information or mount a copy of 
the screen displayed onto the diskette. After a copy of the 
information is obtained, replace the diskette. The Q-screen 
now appears. 

For installing this diskette, follow the same procedure as 
for' any new diskette. See Volume 13/16, Section 14, 
11 Diskette EC Update Procedure. 11 

(Diskette Build) 

DISKETIE BUILDER FUNCTION 

STEP THREE 

MOUNT A 4341 FORMATIED D I SKETIE fN THE CONSOLE 
DISKETIE DRIVER AltO THEN PRESS THE ENTER KEY 

Q GENERAL SELECTION 

Z RETURN TO PROG SYS 

SELECTION: T1234567 

(Diskette Label) 

Q GENERAL SELECTION 

Z RETURN TO PROG SYS 

S.ELECTION: T1234567 

==> TAPE LOADED 

434.1 

DISKETIE BUILDER FUNCTION 

LABEL FOR THE OISKETIE JUST BUILT: 

• ••••••••••••••••••••••••••••• * •• 
• 
• 4341-001 
• FUNCT 

53FD • 
SER NO. 0123456 • 

001FU1· 
• LINK DATE 00000000000 ISEQ. 01 • • • 
• PN- 0001234567 ~ 
• EC- 000000000 •. 
• REA Ii 
• GIO- T1234567 • 
• XX9999 0001234567 • 
• DATE • ••••••••••••••••••• *.*.******.* ••• 

==> REPLACE ORIGINAL DISK 

4141 

,~ 
\,-y o 00 00'00000 o -0 iO 0 o o 

__ ._ ..... . ; .. ;1.::.c ........ _ 
o 

Return to General Selection (Q) 

1. Key Q next to SELECTION. 

2: Press ENTER~ 

Return to Prog Sys (2) 

1. Key ZnexttoSELECnON. 

2. Press ENTER. 
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INDEX 

This index is a composite of both model groups and 
storage sources of the 4341. 
A page reference in parentheses indicates an earlier EC. 

~ 
A any reference .......................... 44 225 
A patchname. activating patches ............. 44 660 
aborting a block .......................... 44 650 
ACB value changed by XXX ................. 44 155 
ac drive parts (diskette drive) 

list ................................. 15035 
removal/replacement . . . . . . . . . . . . . . . . . . . . 15 065 

access and return of diskette 
drive 2D assembly. . . . . . . . . . . . . . . . . . . . . . . 15 025 

accumulate mode ........................ 44 220 
accumulation sw ......................... 44 220 
action parameters ........................ 44 215 
action strings. power on . . . . . . . . . . . . . . . . . . . 20 415 
activating patches (A patchname) ............. 44 660 
actuation tool . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 020 
actuation tool blade ....................... 11 016 
adapter 

cable (diskette drive) ..................... 15 100 
card (interface). . . . . . . . . . . . . . . . . . . . . . . . . 14 225 
communications common ................. 34 170 
device cluster .......................... 34 140 
diskette drive .......................... 34 130 
local channel . . . . . . . . . . . . . . . . . . . . . . . . . . 34 155 
MSS card ............................ 20 350 
power controller 

detail. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 345 
general . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 150 

probe tip. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 025 
support bus ........................... 34 160 
support control logic ..................... 34 165 
test. EIA ............................. 14515 

ADD command .......................... 40 105 
'additional protection ...................... 20 055 
addr cuu already assigned .................. 44 155 
addr field ............................... 44 230 
address 

adder ............................... 34 045 
already used .......................... 44 155 
array ................................ 44 350 
compare circuits ........................ 34 070 
compare (OA) and match command .......... 44 650 
CUU already assigned .................... 44 155 
out of range ........................... 44 155 
parameters ............................ 44 215 
too large ............................. 44 155 

adjustment 
clock. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 005 
PS210 voltage ......................... 12 066 
PS211 voltage ......................... 12 066 
PS212 vo'itage .... ; .................... 12 066 
PS21 3 voltage . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 069 
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adjustment (continued) 

solenoid and bail . . . . . . . . . . . . . . . . . . . . . . . 15 055 
voltage 

IPS ............................... 20215 
switching regulator ..................... 20 215 

ADR= ................................. 40085 
address. invalid .......................... 44 157 
address too large ......................... 44 155 
advanced capabilities. 4300-FRIEND ........... 40 055 
AFS103 fail ............................. 20 060 
air flow sensors .......................... 20 245 
air inlet sensor (AIS) ...................... 20 245 
air moving device monitoring. . . . . . . . . . . . . . . . 20 365 
air moving devices (AMDs) ................. 20 245 
air outlet sensor (AOS) . . . . . . . . . . . . . . . . . . . . 20 245 
AIS (air inlet sensor) ...................... 20 245 
alarm 

audible. volume control ................... 44 051 
command ............................. 44 090 
console. audible ........................ 44 071 
indicator ............................. 44 090 
message ............................. 44 155 
printer/keyboard mode ................... 44 090 
3287 audible .......................... 44 075 

ALARM command ........................ 40 105 
ALD example. power. . . . . . . . . . . . . . . . . . . . . . 14 405 
aligner 

card pin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 030 
decoupling capacitor pin .................. 11 015 
single pin ............................. 11 030 

alignment. card pin . . . . . . . . . . . . . . . . . . . . . . . 11 030 
alignment. LED and PTX . . . . . . . . . . . . . . . . . . . 15 070 
alphameric and special character keys ......... 44 055 
ALT ................................... 44 060 
alter 

auxiliary storage ........................ 44 310 
block save area ........................ 44 305 
cache retry data ........................ 44 429 
channel 

control; ............................ 44 370 
data buffer .......................... 44 365 
DLAT ............................. 44 409 
hardware ........................... 44 463 
interface ............................ 44 495 

checks in system ....................... 44 445 
console disk file ......................... 44 340 
control 

registers ............................ 44 265 
storage hardware ...................... 44 453 
store. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 380 

CSAR backup ................ , 44 397 (or 44 400) 
current PSW .......................... 44 275 
external registers (display/alter) ............. 44 329 

alter (continued) 
external registers (insert/ extract) ............ 44 501 
floating-point registers ................... 44 270 
general registers ........................ 44 265 

PU (instruction processing unit) 
DLAT ............................. 44 405 
hardware ........................... 44 449 
retry local store ....................... 44 360 

key ................................. 44 415 
local storage .......................... 44 325 
local store ............................ 44 355 
L 1 cache data . . . . . . . . . . . . . . . . . . . . . . . . . 44 425 
L 1 directory ........................... 44 419 
main storage hardware ................... 44 457 
real storage 370 ........................ 44 290 
scan rings ............................ 44 515 
SP storage ............................ 44 335 
status scan ring ........................ 44 435 
storage key ........................... 44 280 
swap buffer ........................... 44 375 
translate ............................. 44 525 
trap/BAL stack ........................ 44 395 
UCW / device directory tasks 

change ............................ 44 315 
display UCW ......................... 44 320 
display expanded . . . . . . . . . . . . . . . . . . . . . . 44 320 

virtual storage 370!VSE .................. 44 285 
will be ignored ......................... 44 155 

ALTER command ......................... 40 105 
ALU/local storage/data flow registers ......... 34035 
AMD monitoring ......................... 20 365 
AMD103 fail ............................ 20 060 
analog 

measurement .......................... 20 380 
sense display .......................... 44 595 
sense poir:lt listing. . . . . . . . . . . . . . . . . . . . . . . 20 225 
sensors (sense card) . . . . . . . . . . . . . . . . . . . . . 20 365 
voltage display (MA) ..................... 20085 

analysis. problem (PA) ..................... 14805 
analYSis. invoking problem) ................. 14 805 
AOS (air outlet sensor) .................... 20 245 
area 

display mode. display .................... 44 095 
patch status ........................... 44 660 
ptr /kybd mode 

indicator ............................ 44 090 
input .............................. 44 085 

arithmetic and logic unit (ALU) ............... 34 035 
array 

addressing ............................ 44 350 
channel control ......................... 34 095 
control storage ......................... 34 030 
retry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 035 
trace ................................ 34 030 

( ( ( ( ( 

assembly 
access and return of diskette drive 20 
cover. diskette drive 

(' 

15025 

list ............................... 15035 
removal! replacement. . . . . . . . . . . . . . . . . . . . 15 070 

index detection. . . . . . . . . . . . . . . . . . . . . . . . . 15 035 
removal, collet . . . . . . . . . . . . . . . . . . . . . . . . . 15 045 
removal, latch. . . . . . . . . . . . . . . . . . . . . . . . . . 15 040 
replacement, collet . . . . . . . . . . . . . . . . . . . . . . 1 5 045 
replacement, latch. . . . . . . . . . . . . . . . . . . . . . . 15 040 

assignment 
table, UCW ........................... 14051 
UCW ............................... 14035 

assist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 195 
asynchronous command register . . . . . . . . . . . . . 34 095 
ATT= .. , ............................... 40085 
audible alarm feature ...................... 44071 
audible alarm volume control (3278) ........... 44 045 
audible alarm volume control (3279) ........... 44 051 
automatic patch installation. . . . . . . . . . . . . . . . . 14 605 
automatically running a block at IML (M) ....... 44 640 

B MICBR-trace .......................... 44 220 
back tab key ............................ 44 060 
backspace key ........................... 44 060 
BAL stack description . . . . . . . . . . . . . . . . . . . . . 34 030 
base color switch .................. 44 051 
basic 

check 
light (service aid) . . . . . . . . . . . . . . . . . . . . . . 14 325 
OCP .............................. 44 035 
SP display . . . . . . . . . . . . . . . . . . . . . . . . . . 20 060 

diagnostic tests, processing unit ............. 36 050 
MSS diagnostic tests .................... 36 030 
power-off sequences .................... 20 045 
power-on sequence ..................... 20040 
storage module ........................ 34 065 

battery 1.35V .................. ' .......... 11 015 
battery 2.8V ............................. 11 015 
BBCCHH= .............................. 40 085 
belt removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 065 
belt replacement . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 065 
bit shifter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 040 
BL. OFFS.= ............................. 40 085 
BLCK. CNT= ............................ 40 085 
block, aborting a ......................... 44 650 
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block commands 
activating blocks (A blockname) ............. 44 640 
comparing data ........................ 44 645 
displaying the blacklist (T) ..... , ........... 44 635 
DO ................................. 44 645 
editing blocks (F blockname) ............... 44 635 

END ................................ 44 645 
erasing blocks (R blockname) ............... 44 640 
executing a block ....................... 44 650 
GOTO ............................... 44645 
HALT ............................... 44 645 
halting blocks (H) ....................... 44 640 
initializing the index (X) ................... 44 640 
MSG ................................ 44 645 
NOPs ............................... 44 645 
saving data ........................... 44 645 
setting variable data ..................... 44 645 
simulating the start or stop key ............. 44 645 
TOD ................................ 44 645 
transferring blocks ...................... 44 640 
XFER blockname ....................... 44 650 

block diagram 
channel hardware ....................... 34075 
instruction processor ..................... 34 025 
main storage and controls ................. 34 055 
maintenance and support subsystem .......... 34 110 
power system ......................... 20 035 

block facility 
aborting a block ........................ 44 655 
IML, QB ............................. 44 635 

block is at match-wait ..................... 44 155 
block list. displaying ...................... 44 635 
blockname. rules for specifying .............. 44 635 
blockname. XFER command ................. 44 650 
BMPX command ......................... 40 105 
board 

03AA 1 voltage pins ...................... 20 213 
A 1 and B 1 voltage pins ................... 20 205 
A2 voltage pins ........................ 20210 
B2 voltage pins ........................ 20 211 
C2 voltage pins ........................ 20 212 
D2 voltage pins ........................ 20 205 
layout, 01 A gate ........................ 14 105 
Logic, pin numbering ..................... 14 113 
LSI removal ........................... 12 015 
MST removal .......................... 12 020 
probe mask 

figure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 017 
removal/replacement. . . . . . . . . . . . . . . . . . . . 12 020 
voltage sense points (logic) ................ 20 241 

signal levels ........................... 14 111 
01CAl (iPS) ........................... 20191 
02AAl (IPS) ........................... 20 185 
02AA2 (I PS) ........................... 20 190 
03AA2 (CTCA IPS) ...................... 20 195 

brightness control 
3278 ................................ 44045 
3279 ................................ 44051 

BTS command ........................... 40 105 

buffer 
channel data .......................... 34 090 
high-speed ........................... 34 060 
instruction ............................ 34 040 
instruction backup ....................... 34 040 
swap ................................ 34060 

build 
diskette .............................. 44 700 
diskette function (QFT) ................... 44 695 
diskette procedure ...................... 44 695 

BUILD command ......................... 40 105 
burst mode control diagram. . . . . . . . . . . . . . . . . 14 320 
bus/tag receptacle pin numbering ............ 10070 
bus/tag cable-end connector pin numbering . . . . . 10 070 
button. logic reset ........................ 44 035 
byte shifter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 040 
byte shifter test .......................... 36 065 

@] 
C (clock cycle step) ....................... 44 250 
C instruction counter ...................... 44 225 
C (stop after log-switch) ................... 44 240 
cable 

adapter diskette drive .................... 15 100 
channel wrap test. . . . . . . . . . . . . . . . . . . . . . . 11 015 
clamp position tool ...................... 11 016 
external interrupt connect . . . . . . . . . . . . . . . . . 14 241 
FDS ................................ 20180 
installation of FDS ...................... 20 180 

probe adapter ........................... 11 016 
refolding FDS .......................... 20 180 
repairing FDS ....................... '.' . 20 180 . 
troubleshooting FDS ..................... 20 180 

cache/stg maintenance chip CMD list ......... 44 521 
cancel 

manual mode .......................... 44 065 
printer/keyboard mode ................... 44 065 

CAP (code analysis processor) 
error codes .. . . . . . . . . . . . . . . . . . . . . . . . . . 36 020 
initiator .............................. 44 575 
manually requesting ..................... 36 020 
messages ............................ 36 075 
tables ............................... 36 020 

capacitor. decoupling 
insert / extract tool. . . . . . . . . . . . . . . . . . . . . . . 12 030 
pin aligner ............................ 11 015 
removal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 030 
replacement. . . . . . . . . . . . . . . . . . . . . . . . . . . 12 030 

card 
container ............................. 11 015 

control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 385 
diskette drive 2D control 

locations . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 035 
removal/replacement. . . . . . . . . . . . . . . . . . . . 15 090 

functions, HWS ........................ 20 300 
interface adapter. . . . . . . . . . . . . . . . . . . . . . . . 14 225 

card (continued) 
layout, 01 A gate ........................ 14 105 
LSI logic removal/ replacement .............. 12 025 
MSS adapter .......................... 20 350 
pin alignment .......................... 11 030 
puller ............................... 11 016 
sense ............................... 20 365 
serial number .......................... 14310 
38LS 

installation .......................... 48 056 
modem description . . . . . . . . . . . . . . . . . . . . . 34 1 70 
wiring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 525 

cards. RSF wiring configuration . . . . . . . . . . . . . . 14 525 
care. diskette. . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 015 
catalog 

categories ............................ 14210 
numbers and descriptions ................. 14210 

CCW (channel command word) 

CE 

CCW= ............................... 40 105 
command modifiers 4300-FRIEND ........... 40 155 
commands 4300-FRIEND ................. 40 135 
flags, 4300-FRIEND ..................... 40 155 

log (service aid) ........................ 14635 
log must have a title (message) ............. 44 155 
log screen . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 635 
mode ............................... 20060 
mode power-on sequence ................. 20 040 
panel 

connectors . . . . . . . . . . . . . . . . . . . . . . . . . . 10 080 
description . . . . . . . . . . . . . . . . . . . . . . . . . . 20 060 
indicators. . . . . . . . . . . . . . . . . . . . . . . . . . . 20 255 
keys and switches . . . . . . . . . . . . . . . . . . . . . 20 305 
monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . 20 365 
stop word ........................... 36030 
safety practices . . . . . . . . . . . . . . . . . . . . . . . 12 007 

chan-chan disabled ....................... 44 035 
chan-chan disabled indicator ................ 42 045 
change display key ....................... 44 070 
CHANGE command ........ " ............. 40 110 
CHANGE KEYBOARD command .............. 40 110 
changes require IML ...................... 44 155 
channel 

and instruction processor DLA Ts ............ 34 070 
cable wrap test (CWT) ................... 36071 
checks switch (H) ....................... 44 240 
control array ........................... 34 095 
control array register 1 ................... 34 095 
control array register 2 ................... 34 095 
control section ......................... 34 095 
control section data flow diagram ............ 34 095 
data buffer ............................ 34 090 
data buffer section ...................... 34 090 
data buffer section data flow diagram. . . . . . . . . 34 090 
data register ........................... 34 085 
failure isolation ......................... 14 224 
hardware ............................. 34 075 
hardware block diagram .................. 34 075 
hardware (general introduction). ............. 34010 
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channel (continued) 
interface control check 

logout (LCL) ......................... 14 235 
save block . . . . . . . . . . . . . . . . . . . . . . . . . . 14 220 
trace. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 223 

local storage layout (QVALn) or (QOln) ........ 14230 
logic description ........................ 34 085 
logout (lCl) ........................... 14235 
microcoded device exerciser (CMDE) .......... 36070 
service aids . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 205 
status word ........................... 14215 
storage address register .................. 34045 
tests, special . . . . . . . . . . . . . . . . . . . . . . . . . . 36 070 
to channel switch ....................... 44 035 
wrap test cable ........................ 11 015 
o unavailable (message) ................... 44 155 

channel trace procedure .................... 14615 
channel-in and channel-out registers ........... 34 090 
channel-to-channel adapter (see CrCA) 
characteristic 

console 
3278 .............................. 44 045 
3279 .............................. 44 051 

keyboard ............................. 44 055 
printer (3287) .......................... 44 075 

chart. voltage track ....................... 20 105 
check 

basic. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 325 
light ........... ' ... '.' . . . . . . . . . . . . . . . . 14 325 

OCP .............................. 44 035 
SP display . . . . . . . . . . . . . . . . . . . . . . . . . . 20 060 

controls .............................. 44 240 
control - fast-selection ................... 44 235 
control (QK) . . . . . . . . . . . . . . . . . .. . ...... 44 235 
diskette speed service. . . . . . . . . . . . . . . . . . . . 15 070 
LED output service ...................... 15 075 
operation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 11 5 
PTX amplifier service ..................... 15 080 
reset. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 060 
reset (QVK) ........................... 44 445 
reset (re-IMl) ......................... 44170 
solenoid and bail service . . . . . . . . . . . . . . . . . . 15 050 

checker. continuity ....................... 11 025 

checks in system log. procesiifng unit ......... 38 040 
chg dply ............. -/ ................ 44 070 
CHSAR ............. ./ .................. 34 045 
circuit breaker. monitoring .................. 20 365 
circuit protector. monitoring ................. 20 365 
circuit. timeout . . . . . . . . . . . . . . . . . . . . . . . . . . 20 055 
clear 

instruction counter trace (TIX) .............. 44 295 
PSW and I/O trace (TPX) ................. 44 296 
reset (CLEAR) .......................... 44 170 
saved IFCC (TSX) ....................... 44 297 

CLEAR command ......................... 40 i 10 
clock 

adjustment procedure .................... 13 015 
adjustment, equipment needed .............. 13 020 
adjustment test ........................ 13 050 
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clock (continued) 
basic diagnostics run procedure ........ , .. , . 13 050 
distribution .......... ' .................. 13010 
maintenance chip command list ............. 44 521 
tvt ................................. 13015 

CMD= ................................. 40085 
CMDE (channel microcoded device exerciser) .... 36 070 
code analysis processor (see CAP) 
collet assembly removal ........... ' ........ 15 045 
collet assembly replacement . . . . . . . . . . . . . . . . 15 045 
color. console convergence (QFA) ............ 44 187 
color console display ...................... 44 051 
color switch. base ...................... , . 44 051 
comm req . . . . . . . . . . . . . . . . . . . . . . ........ 44 070 
command 

display mode .......................... 44 095 
read (MSS) ........................... 20 350 
registers ............ , ............... , 34 095 
write (MSS) ........................... 20350 

commands 
address compare (OA) and match ............ 44 650 
activating blocks (A) ..................... 44 640 
block ................................ 44 635 
block execution (see block commands) 
control, CTCA . . . . . . . . . . . . . . . . . . . ...... 42 020 
displaying the blacklist (T) ................. 44 635 
editing blocks (F blockname) ............... 44635 
erasing blocks (R blockname) ............... 44 640 
halting blocks (H) ....................... 44 640 
initializing the index (X) ................... 44 640 
modified no-op, CTCA ................... 42 020 
NOP (printer/keyboard mode) .............. 44090 
no operation, CTCA ..................... 42 025 
patch 

activating (A patch name) . . . . . . . . . . ....... 44 660 
deactivating (D patchname) ................ 44 660 
displaying the patch list (TP) . . . . . . . . . ...... 44 655 
editing (F patch name) ................... 44 655 

erasing (R patch name) ................... 44 660 
execution . . . . . . . . . . . . . . . . . . . . . ...... 44 660 
transferring (K patch name) . . . . . . . . . . ...... 44 660 

printer/keyboard mode ................... 44 090 
QEW screen . . . . . . . . . . . . . . . . . . ........ 44 576 
read backward, CTCA .................... 42 025 
read, CTCA . . . . . . . . . . . . . . . . . . . . . ...... 42 025 
read inquiry ........................... 44 090 
sense adapter state, CTCA. ................ 42 020 
sense I/O 

display mode. . . . . . . . . . . . . . . . . . . . . . . . .' 44 096 
printer keyboard mode ................... 44 090 

sense (printer/keyboard mode) .............. 44 090 
test I/O, CTCA ........................ 42025 
transferring blocks ......... ' ............ 44 640 
write, CTCA ........................... 42 025 
write end-of-file, CTCA .................. 42 025 

communications 
common adapter .......... , ... 0 •••••••• 34 170 
common adapter status ................... 34 170 
request key ........................... 44 070 

( ( (' () o • • t, « 

compare 
address (OA) command ........... 0 ••••••• 44 650 
fixed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 365 
trace (OA) ............................ 44 215 

COMPARE command .......... 0 ••••••••••• 40110 
complete 

IML. ................................ 44 156 
IPL ............... 0 ••••••••••••••••• 44 157 

COND CODE= ......... 0 ••••• 0 ••••••••••• 40 095 
confg data err:consoles ................ 0 ••• 44 155 
confg data err:UCWs44 155 
CON FIG command ........................ 40 110 
configuration 

data err:consoles ....................... 44 155 
data err:UCWs ......................... 44 155 
record update .......................... 44 185 
RSF cards and wiring 

EIA adapter ............ 0 ••••••••••••• 14 555 
line plate (external modem) ..... 0 •••••••••• 14 545 
protective coupler .................. 0 • • • 14 565 
38LS/Japan ................... 0 ••••• 14535 
38LS/(UoSA and Canada) ................ 14525 

screen (QF) ........................... 44 180 
screen update QFS (service aid) ............. 14 015 

CONNECT command ...................... 40 110 
connect external interrupt cable .............. 14 241 
connector 

CE panel ............................. 10080 
pin numbering ......................... 10065 
top card crossover ...................... 10 075 

console 
address (Tn/Hn) ........................ 44205 
burst mode . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 320 
color convergence (QFA) .................. 44 187 
characteristics 

3278 .............................. 44045 
3279 .............................. 44 051 

disk 
failure ............................. 44 155 
file labels. . . ........................ 44 340 
I /0 error . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 1 55 

display (3278) .......................... 44 045 
facility, remote operator ................... 44 691 
functions (see volume 18) 
functions (service aid) .................... 14 605 
indicator area 

3278 .............................. 44 045 
3279 ..... 0 •••••••••••••••••••••••• 44 051 

language code ......................... 14 015 
mode (Nn) ............................ 44 205 
operator . . . co. . . . . . . . . . . . . ............ 44 025 
printer /keyboard mode, 3278-2A display ...... 44 085 
printer not configured .................... 44 155 
test pattern (QFP) ....................... 44 188 

console/keyboard, display .................. 44 025 
console/printer. end of 

forms sensing .......... 0 •••••••••• 0 0 ••• 44 115 
contactor monitoring .. 0 •••• 0 •••••••••••••• 20 365 
container, card .......... 0 ••• 0 ••• 0 •••••••• 11 015 

contents 
clock adjustments ............... 0 ••••••• 13 005 
console functions ... 0 ••••••••••••••••••• 44 016 
diagnostic information.. . ............... 36 005 
diskette drive .......................... 15 005 
features (CTCA) ........................ 42 005 
general description ...................... 32 005 
locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 025 
maintenance tools list .................... 11 015 
power. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 025 
processor functional units ................. 34 005 
processor logs . . . . . . . . . . . . . . . . . . . . . . . . . 38 005 
removals/ replacements ................... 12 005 
screen, abbreviated ...................... 44 015 
service aids . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 001 
system tests ............. 0 •••••••••••• 40 005 
tools. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 005 

continuity checker ........................ 11 025 
battery replacement . . . . . . . . . . . . . . . . . . . . . 11 025 
lamp replacement ....................... 11 025 
maintenance ........................... 11 025 
operation ............................. 11 025 

contrast control .......................... 44 045 
control 

audible alarm volume 
3278 .............................. 44045 
3279 .............................. 44 051 

brightness 
3278 .............................. 44 045 
3279 .............................. 44051 

card, diskette drive 
head cable pins ....................... 15 090 
interconnections. . . . . . . . . . . . . . . . . . . . . . . 15 095 
removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 090 
replacement . . . . . . . . . . . . . . . . . . . . . . . . . 15 090 
socket and connector pins . . . . . . . . . . . . . . . . 15 090 
test pins. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 090 

card, power 
description . . . . . . . . . . . . . . . . . . . . . . . . . . 20 385 
locations. IPS ........................ 20 215 

contrast .............................. 44 045 
keys, input ............................ 44 065 
line sense point listing ........ 0 ••••••••••• 20 230 
panel, operator (description) ................ 44025 
panel, operator (switches and indicators) ....... 44 035 
register .............................. 34 030 
Signals ....................... 0 ••••••• 20 365 
stg maintenance chip command list ... ,' ...... 44 521 
storage 

address backup register .................. 34 030 
address register ....................... 34 030 
array .............................. 34 030 
failure . . . . .............. 0 •••••••••• 44 1 55 
hardware . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 030 
hardware data flow diagram ............... 34 030 

store (QVAC) warning ......... , .......... 44 385 
controls 

check . . . . . . . . . . ........... 0 ••••••••• 44 240 
SP ...................... 0 •••••••••• 44 240 
3278 model 2A operator .................. 44 045 

( ( ( ( ( (' 

COpy command ......................... 40 110 
copy key (Kx) ........................... 44205 
copy key options. . . . . . . . . . . . . . . . . . . . . . . . . 14 628 
copy mode (3287) ......................... 44 075 
copy options (screens). . . . . . . . . . . . . . . . . . . . . 14 625 
counter 

data length ........................ 0 • • 34 090 
instruction ............................ 34 045 
instruction backup ........... 0 ••••••••••• 34 045 

COUNTER command ...................... 40 110 
coupler. protective configuration (RSF) ......... 14 565 
cover assembly (diskette drive) 

locations ............................. 15 035 
removal .............................. 15 040 
replacement. . . . . . . . . . . . . . . . . . . . . . . . . . . 15 040 

convergence check ....................... 44 1 55 
convergence. console color (QFA) ............ 44 187 
convergence procedure (QFA) ............... 44 187 
conversion, PS215 voltage. . . . . . . . . . . . . . . . . . 1 2 075 

CP open, PS104 .......................... 20060 
CP1 open (conv outlet). PCC ....... 0 •••••••• 20 060 
CREATE command ........................ 40110 
CSAR address (QVG) screen ................ 44 535 
CSW=xxxx command ...................... 40 110 
CTCA (channel-to-channel adapter) commands 

control .............................. 42 020 
halt I/O or halt device .................... 42025 
no operation ..... 0 •••••••••••••••••••• 42 025 
read or read backward 

to a busy adapter ............... 0 0 0 •••• 42 025 
to an idle adapter ...................... 42 025 
when EOF was issued ............. 0 ••••• 42 025 

sense adapter state ...................... 42020 
sense command byte .................... 42 020 
system or selective reset .................. 42 030 
status byte ............................ 42 030 
test I/O .............................. 42025 
write ................................ 42 025 
write end-of-file ....................... 42 025 

CTCA compatibility mode .................. 42 040 
CTCA data flow diagram ................... 42010 
CTCA functional units ..................... 42 055 

address compare and data flow X ............ 42 055 
disable and compatibility .................. 42 060 
mode selection. . . . . . . . . . . .............. 42 060 
select priority .......................... 42 060 
selection and reset X .................... 42 060 
select-out bypass ....................... 42 060 
sequence and control X ................... 42 060 
status, sense, & input B bus-in X ............ 42060 

CTCA input data flow ..................... 42 010 
CTCA introduction ........................ 42 010 
CTCA online/offline modes 

I/O interface isolation .................... 42 045 
power-on/off sequence .................. 42045 
select-out bypass ....................... 42 045 
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CTCA operational summary 
addressing ............................ 42 015 
not-ready ability ........................ 42015 
selection ............................. 42 015 
speed ............................... 42 015 

CTCA output data flow .................... 42 010 
CTCA programming notes 

attention . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 050 
command chaining ...................... 42 050 
halt device ............................ 42 050 
halt I/O .............................. 42 050 
initial program load (JPL) .................. 42 050 
suppress data .......................... 42 050 
wrong length record ..................... 42 050 

CTCA sense bit definition .................. 42 035 
CTCA test 

cabling .............................. 42 075 
description ............................ 42 075 
replacing/swapping CTCA cards ............. 42085 
restarting ............................. 42 085 
resuming normal CTCA operation ............ 42 085 
run procedure .......................... 42 075 

cursor control keys ....................... 44 060 
CWT (channel cable wrap test) .............. 36 071 
CYl= .................................. 40085 

D data store ............................ 44 225 
D (disable) .............................. 44 240 
D patchname. deactivating patches ........... 44 660 
data 

comparing, block command ................ 44 645 
error, engineering ....................... 44 156 
error, transfer .......................... 44 156 
failure, engineering ...................... 44 156 
flow, power controller. . . . . . . . . . . . . . . . . . . . 20 355 
flow registers .......................... 34 035 
length counter ......................... 34 090 
link disconnected ....................... 44 155 
not accessible ......................... 44 155 
not on tape ........................... 44 155 
register .............................. 34 060 
saving, block command ................... 44 645 
setting variable, block command ............. 44 645 

data bank 
disconnect procedures 

operation . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 505 
service aid. . . . . . . . . . . . . . . . . . . . . . 14505 
summary ........................... 44 675 

invoke procedure 
operation ........................... 14505 
summary ........................... 44 675 

data bank (continued) 

mode 
active . . . . . . . . . . . . . . . . . . . . . . . . . . ... 44 1 55 
operation ........................... 14 505 
summary ........................... 44 675 
restrictions (operation) . . . . . . . . . . . . . . . . . . . 14 505 
restrictions (summary) ................... 44 680 

data buffer data register . . . . . . . . . . . . . . . . . . . 34 090 
DATA DUMP command .................... 40110 
data field ............................... 44 230 
data flow diagram 

ALU /Iocal stor / data flow reg ............... 34 040 
channel control section ................... 34 095 
channel data buffer section ................ 34 090 
control storage hardware .................. 34 030 

device cluster adapter. . . . . . . . . . . . . . . . . . . . 34 140 
diskette drive adapter .................... 34 130 
high-speed buffer section ................. 34 060 
interface adapter. ....................... 34 080 
interface controller section ................. 34 085 
interrupt ............................. 34 120 
local channel adapter .................... 34 155 
main storage section ..................... 34 065 
power controller adapter .................. 34 1 50 
shift circuits ........................... 34 040 
storage addr and controls sect .............. 34 070 
support bus adapter ..................... 34 160 
support control logic adapter ............... 34 165 
support processor ....................... 34 115 

DATA= ................................ 40085 
data-in register .......................... 34 080 
data not on tape ......................... 44 1 55 
data-out register . . . . . . . . . . . . . . . . . . . . . . . . . 34 080 
dc distribution ........................... 20 160 
DCA operating conditions .................. 34 140 
deactivating patches (D patchname) ........... 44 660 
decoder, local storage address ............... 34 035 
decoupling capacitor (C-pac) 

insert/extract tool ....................... 12 030 
pin aligner ............................ 11 015 
removal .............................. 12 030 
replacement. . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 030 

DECREASE command ..................... 40 110 
DECREMENT command .................... 40 110 
definitions. LCL . . . . . . . . . . . . . . . . . . . . . . . . . . 14 235 
delete key .............................. 44 065 
description, catalog numbers ................ 14210 
description. diskette ...................... 15 010 
detector. EMC ........................... 20 295 
DEV. ADDR= ............................ 40085 
DEV. TYPE ............................. 40 085 
DEV= .................................. 40085 
DEV=DEVICE ADDRESS= ................... 40 085 
device 

busy . . . . . . . . . . . . . . . . . . . ............. 44 155 
cluster adapter 

data flow diagram ...................... 34 140 
status . . . . . ........................ 34 145 

cuu is busy ........................... 44 155 
not functional .......................... 44 115 

DEVICE= command ....................... 40 110 
DIAG4 diskette recovery procedure ........... 14 079 
DIAG5 ................................. 40 025 
diagnostic 

key ................................. 44 070 
mode 

FSC screen. . . . . . . . . . . . . . . . . . . . . . . . . . 36 057 
general selection screen .................. 36 055 

power controller adapter .................. 20 145 
tests, 4341 processor 

byte shifter. . . . . . . . . . . . . . . . . . . . . . . . . . 36 065 
code analYSis processor (CAP) .............. 36 020 
EIA adapter .......................... 14515 
error log analysis (ELA) .................. 36 010 
error logging ......................... 36 010 
introduction .......................... 36 010 
maintenance and support subsystem . . . . . . . . . . 36 030 
messages ........................... 36 075 
PCA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 040 
processing unit ....................... 36 045 
reference codes ....................... 36 015 
special purpose . . . . . . . . . . . . . . . . . ...... 36 065 
special channel . . . . . . . . . . . . . . . . . . . . . . . 36 070 
storage single-bit failure display ............. 36 065 
summary . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 025 

diagram 
hardwired sequence ..................... 20 290 
power controller adapter . . . . . . . . . . . . . . . . . . 20 345 
power system . . . . . . . . . . . . . . . . . . . . . . . . . 20 035 

digital 
display screen (MD) ..................... 20090 
sense point listing ....................... 20 225 
sensor display ......................... 44 595 
sensors (sense card) . . . . . . . . . . . . . . . . . . . . . 20 365 

Digitec** 2210 multi meter .................. 11 015 
directory 

log (QECD) ........................... 38 030 
log (QECD), messages .................... 38 035 
UCW 14035 

disable block-multiplexer mode (NO BMPX) ..... 40 115 
DISCONNECT command ................... 40 110 
disconnected message. . . . ................. 44 156 
diskette 

build 
procedure. . . . . . . . . . . . . . . . . . . . . . . . . . . 44 695 
screen. . . . . . . . . . . . ................. 44 700 

ca re . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 01 5 
data recovery procedure .................. 14 081 
description ............................ 15010 
drive adapter 

data flow diagram. . . . . . . . . . . . . . . . . . . . . . 34 130 
disk status byte . . . . . . . . . . . . . . . . . . . . . . . 34 135 
status ............................. 34 135 

drive 20 
control card (locations) ................... 15 035 
control card (removals/replacements) .......... 15090 
parts and location ...................... 15 035 
removal/replacement. ............. : . . . . . 1 5 030 

** Trademark of United System Corp. 
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diskette (continued) 

EC update procedure ..................... 14 075 
insertion ............................. 15 010 
IPL (QI) .............................. 44 607 

label . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 700 
not ready ............................. 44 1 56 
part number 

console functions . . . ................... 44 695 
service aids .......................... 14015 

readability screen ....................... 44 580 
recovery procedure ...................... 14 079 
removal .............................. 15 010 
speed service check . . . . . . . . . . . . . . . . . . . . . 1 5 070 
update procedure (clock values) ............. 13 050 
20 ................................. 15 010 

display 
analog voltage ......................... 20 085 
area 

display mode ......................... 44 095 
ptr /kybd mode ....................... 44 085 
system status ........................ 44 1 35 

arrays facilities ......................... 44 350 
auxiliary storage ........................ 44 310 
block save area ........................ 44 305 
cache retry data . . . . . . . . . . . . . . . . . ....... 44 429 
channel 

control. ............................ 44 370 
data buffer .......................... 44 365 
DLAT ............................. 44 409 
hardware . . . . . . . . . . . . . . . . . . . . ....... 44 463 
interface ............................ 44 495 

checks in system ....................... 44 445 
clock scan rings ........................ 44 519 
console 

color display ......................... 44 051 
disk file . . . . . . . . . . . . . . . . . . . . . ..... '.' 44 340 
display. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 045 
failure ............................. 44 156 
keyboard ........................... 44 025 

control 
registers ............................ 44 265 
storage hardware . . . . . . . . . . . . . . . . . . . . . . 44 453 
store. . . . . . . ....................... 44 380 

CSAR backup. . . . . . . . . . . . . . . .. 44 397 (or 44 400) 
current PSW .......................... 44 275 
digital sensor .......................... 44 595 
diskette IPL ........................... 44 607 
ELA log (0) ........................... 44 240 
error logouts .......................... 44 545 
error status . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 080 
external registers 

display / alter ......................... 44 329 
insert/ extract ........................ 44 501 

floating-point registers ................... 44 270 
general registers ........................ 44 265 
hex calculator .......................... 44260 
I/O device status ....................... 44 297 
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display (continued) 
image 

3278 .............................. 44045 
3279 .............................. 44 051 

key ................................. 44415 
keyboard ............................. 44 055 
local storage .......................... 44 325 
local store ............................ 44 355 
L 1 cache data ......................... 44 425 
Ll directory ........................... 44419 
main storage hardware ................... 44 457 
messages ............................ 44 155 
mode 

commands .......................... 44 095 
indicator ............................ 44 050 
message . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 1 56 
operation . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 085 
summary ........................... 44 025 

momentary status. . . . . . . . . . . . . . . . . . . . ... 20 075 
patch list (TP) .......................... 44 655 
power /temperature screen ................. 44 585 
program load screen (L) ................... 44 195 
PSW and I/O trace (TC) .................. 44 296 
PU DLAT ............................. 44 405 
PU hardware .......................... 44 449 
PU retry local store ...................... 44 360 
QDU menu screen (QDU) ................. 44 615 
real storage 370 ........................ 44 290 
scan rings ............................ 44 515 
screen print (DSP) 

service aid . . . . . . . . . . . . . . . . . . . . . . . . . . 14 628 
SP ................................. 20060 
SP storage ............................ 44 335 
status scan ring ........................ 44 435 
storage key ........................... 44 280 
storage single-bit errors .................. 36 065 
swap buffer ........................... 44 375 
trace area (QDT) ........................ 44 295 
trap/BAL stack ........................ 44 395 
UCW (unit control word) 

change UCW directory ................... 44 315 
device directory tasks ................... 44 315 
directory ........................... 44 320 
expanded directory ..................... 44 320 

virtual storage 370/VSE .................. 44 285 
DISPLAY command ....................... 40 110 
display/alter 

auxiliary storage (QDA) ................... 44 310 
block save area (QDS) .................... 44 305 
console disk file (QDD) ................... 44 340 
control register (QDC) .................... 44 265 
current PSW (QDP). ..................... 44 275 
D screen (QD) ......................... 44 255 
external registers (QDX 0-5) ............... 44 329 

(~ , (' ( ( ( • • • • ( ( 

display/alter (continued) 
floating-point registers (QDF) ............... 44 270 
general registers (QDG) ................... 44 265 
hex calculator (QD=) ..................... 44 260 
I/O device status (QDTM) ................. 44 297 
instruction counter trace (QDTC) ............. 44 296 
local storage (QDL) ...................... 44 325 
PSW and I/O trace (QDTP) ................ 44 296 
PSW and I/O trace controls (QDTC) .......... 44 296 
real storage 370 (QDM) ................... 44 290 
saved IFCC (QDTF) ...................... 44 297 
screens .............................. 44 255 
SP storage (QDW) ...................... 44 335 
storage key (QDK) ...................... 44 280 
trace area (QDT) ........................ 44 295 
UCW / device directory (QDU). .............. 44 315 
virtual storage 370!VSE (QDV) .............. 44 285 

distribution 
clock ................................ 13010 
dc .................................. 20160 
switching regulator, voltage ................ 20 200 
voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 200 
voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 1 55 

Dl= ................................... 40 085 
DO. block command ...................... 44 645 
DO. patch command ...................... 44 660 
documentation organization ................. 30 025 
drive 

motor removal . . . . . . . . . . . . . . . . . . . . . . . . . 15 065 
motor replacement . . . . . . . . . . . . . . . . . . . . . . 15 065 
pulley removal . . . . . . . . . . . . . . . . . . . . . . . . . 15 065 
pulley replacement . . . . . . . . . . . . . . . . . . . . . . 15 065 
2D. diskette ........................... 15 005 

dual case/mono case switch (A.a/ A) 
3278 ................................ 44 045 
3279 ................................ 44 051 

dump. SP stand-alone dump 
support. . . . . . . . . . . . . . . . . . . . .. 44 608 (or 44 675) 

DUMP command ......................... 40110 
duplicate device address ................... 44 156 

[I] 
E screen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 1 25 
E screen example ........................ 20 125 
E (stop word chks) ....................... 44 240 
EAU (erase all unprotected) 

(display mode) .......................... 44 095 
EB screen .............................. 20 135 
EB screen example . . . . . . . . . . . . . . . . . . . . . . . 20 135 
EC machines ............................ 14015 
EC update procedure. diskette. . . . . . . . . . . . . . . 14 075 

EC update procedure. flowchart. . . . . . . . . . . . . . 14 075 
edit command error ....................... 44 156 
editing patches (F patchname) ............... 44 655 
EHC flowchart ........................... 38 035 
EIA 

adapter test. . . . . . . . . . . . . . . . . . . . . . . . . . . 14 515 
cards and wiring configuration .............. 14555 
signal level converter ..................... 34 170 

EL screen .............................. 20 130 
EL screen example ........................ 20 130 
ELA (error log analysis) .................... 36 010 
ELA log display (0) ....................... 44 240 
electromagnetic compatibility (EMC) .......... 20 295 
EMC (electromagnetic compatibility) 

detector .............................. 20 295 
monitor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 295 
sensing (sense card) . . . . . . . . . . . . . . . . . . . . . 20 365 

emergency power-off. unit. . . . . . . . . . . . . . . . . . 20 045 
END. block command ...................... 44 645 
END. patch command ..................... 44 660 
engineering data 

error . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 1 56 
failure ............................... 44 156 

enter 
display mode .......................... 44 065 
manual mode .......................... 44 065 
printer /keyboard mode ................... 44065 

enter (ptr/kybd mode) ..................... 44 065 
equipment needed (clock adjust) . . . . . . . . . . . . . 13 015 
erase 

all unprotected (display mode) .............. 44 095 
EOF ................................ 44 065 
input ................................ 44 065 
patches (R patchname) ................... 44 660 
title (7) ............................... 44 156 

erase/write command ..................... 44 095 
EREP (failing storage address) ............... 14095 
ERR:CSW=xxxxxxxxxxxxxxxx ............... 44156 
error 

action microcode ....................... 20 275 
analysis and logging ..................... 20 275 
building diskette ........................ 44 156 
correction and bit-generation unit ............ 34 065 
during data transfer ..................... 44 156 
edit command ......................... 44 156 
engineering data ........................ 44 156 
handling component (EHC) ................. 38 035 
information, expanded power ............... 20 130 
intermittent or soft (processing unit) . . . . . . . . . . 14 115 

( ( (' (' 

error (continued) 
IML. ................................ 44 156 
IPL ................................. 44157 
log analysis (see ELA) 
log, power error ........................ 20 055 

logging .............................. 36010 
logging, power ......................... 20 055 
logout screens ......................... 44 545 
logouts (E screen) ....................... 44 545 
logouts screen (E) ....................... 20 125 
messages 

CAP .............................. 36075 
line 20 (3278) .....................•.. 44 155 
TCM .......... '.' .................. 36080 
4300-FRIEND ........................ 40 095 

or slow printer ......................... 44 156 
statistics, line (QET) ..................... 44 566 
status display 

detail. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 080 
summary ........................... 44 590 

voltage tracking ........................ 20 110 
when starting PU ....................... 44 156 
when stopping PU ...................... 44 156 

errors. intermittent or soft. . . . . . . . . . . . . . . . . . 14 115 
EX CLRIO (execute clear I/O) command ........ 40 115 
EX HDV (execute halt device) command ........ 40 115 
EX HIO (execute halt I/O) command .......... 40 115 
EX STIDC (execute store channel 10) command .. 40 115 
EX TCH (execute test channel) command ....... 40115 
EX TIO (execute test I/O) command ........... 40 115 
example 

E screen . . . . . . . . . . . . . . . . . . . . . , . . . . . . . 20 1 25 
EB screen ............................ 20 135 
EL screen ............................ 20 130 
error status display. . . . . . . . . . . . . . . . . . . . . . 20 080 
M screen. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 065 
MA screen .. , ........... , ............. 20 085 
M D screen. . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 090 
momentary status display ................. 20 075 
MT screen ............................ 20 095 
MV screen ....................... : .... 20 100 
of UCW entries ........................ 44 620 
power ALD . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 405 

executing a block ........................ 44 650 
execution. patch ......................... 44 660 
execution time xx minutes .................. 44 156 
expanded power error information (EL) ......... 20 130 
extended and optional MSS diagnostic tests .... 36 035 
external control and sensing (sensor) . . . . . . . . . . 20 365 
external interrupt cable connection . . . . . . . . . . . 14 241 
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F patch name. editing patches ................ 44 655 
F (ref codes) ............................ 44 240 
facility. patch (QBTP) ...................... 44 655 
failing storage address. EREP ................ 14095 
failure. engineering data .................... 44 156 
failure. power-off ......................... 20 060 
fast-selecting a screen (Q screenid) ........... 44 645 
fast-alter ' 

auxiliary storage ........................ 44 310 
block save area ........................ 44 305 
cache retry data . . . : . . . . . . . . . . . . . . . . . . . . 44 429 
channel 

control. ............................ 44 370 
data buffer . . . . . . . . . . . . . . . . . . . . . . . . . . 44 365 
DLAT ........... ; ................. 44 409 
hardware ........................... 44 463 
interface ............................ 44 495 

checks in system ....................... 44 445 
console disk file ........................ 44 340 
control 

registers ............................ 44 265 
storage hardware . . . . . . . . . . . . . . . . . . . . . . 44 453 
store. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 380 

CSAR backup. . . . . . . . . . . . . . . .. 44 397 (or 44 400) 
current PSW .......................... 44 275 
external registers ....................... 44 329 
external registers ....................... 44 501 
floating-point registers ................... 44 270 
general registers ........................ 44 265 
key ................................. 44415 
local storage .......................... 44 325 
local store ............................ 44 355 
L 1 cache da~a . . . . . . . . . . . . . . . . . . . . . . . . . 44 425 
L 1 directory ........................... 44 419 
main storage hardware ................... 44 457 
PU DLAT ............................. 44405 
PU hardware .......................... 44 449 
PU retry local store ...................... 44 360 
real storage 370 ........................ 44 290 
scan rings ............................ 44 515 
SP storage ............................ 44 335 
storage key . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 280 
swap buffer ........................... 44 375 
trap/SAL stack ........................ 44 395 
virtual storage 370/VSE .................. 44 285 
fast-select 

IML/IPL. ........................... 44 205 
IML/IPL (alternate) ..................... 44 205 

fast-selection ............................ 44 165 
fast-selection hexadecimal calculations ......... 44 260 
fault isolation/identification. . . . . . . . . . . . . . . . . 20 055 
FDS cable removal. . . . . . . . . . . . . . . . . . . . . . . . 12 025 
FDS cable replacement . . . . . . . . . . . . . . . . . . . . 12 025 

o 
\ ;) 

r='\ 
I. ) 

" . .JI 
r)' \ . C) C) 

feature 
audible alarm .......................... 44 071 
security keylock ........................ 44 071 
channel-to-channel. ..................... 42005 

ferroresonant power supply. . . . . . . . . . . . . . . . . 20 050 
ferroresonant power supply monitoring ........ 20 365 
field support center (FSC) screen ............. 36 057 
fixed compare ........................... 20 365 
FLAG command ..... , .................... 40 1 15 
flexible distribution system (FDS) 

removal/replacement . . . . . . . . . . . . . . . . . . . . 12 025 
description ............................ 20 180 

flowchart. power-on sequence ............... 20 390 
flowchart. power-off sequence ............... 20 400 
frame 01 

behind gate 01 A. . . . . . . . . . . . . . . . . . . . . . . . 10 040 
grounding paths ........................ 14705 
rear view. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 045 
right side. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 040 

frame 01. 02. and 03 (front view) ............. 10035 
frame 02 

grounding paths ........................ 14 715 
front view behind gate 02A . . . . . . . . . . . . . . . . 10 055 
rear view (ferro) . . . . . . . . . . . . . . . . . . . . . . . . 10 055 
rear view (sw reg). . . . . . . . . . . . . . . . . . . . . . . 10 060 

frame 03 
grounding paths. . . . . . . . . . . . . . . . . . . . . . . . 14 725 
front view ............................ 10 061 

FRIEND ................................ 40 035 
FSC screen. diagnostic mode ................ 36 057 
full power-up function ..................... 44 585 
function 

key ignored ........................... 44 156 
keys. program ......................... 44 065 

FUNCT diskette recovery procedure 
(for two damaged FUNCT diskettes) ......... 14081 

functions. HWS card ...................... 20 300 

@] 
G-register . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 045 
gate 

01A gate card layout ..................... 14 105 
01A (pin side) ......................... 10050 
01C (lPS301) .......................... 10061 
010 (SPI) ............................. 10070 
01 E (channel interface) . . . . . . . . . . . . . . . . . . . 10 070 
01G ................................ 10070 
02A (front view) sw reg ................... 10055 
02A (rear view) sw reg . . . . . . . . . . . . . . . . . . . 10 055 
03E (CTCA) ........................... 10070 

, general 
information . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 035 
selection (Q) ........................... 44 200 
selection (Q screen) ..................... 44 165 

GOTO. block command .................... 44 645 
grounding paths 

model group 2, frame 01 . . . . . . . . . . . . . . . . . . 14 705 
model group 2, frame 02 .................. 14715 
model groups 1 and 2, frame 03 . . . . . . . . . . . . 14 725 

GRPs. adjusting clock ..................... 13035 

IE] 
H channel checks switch ...........•....... 44 240 
H channel-seq cnt ........................ 44 230 
H hard stop. . . . . : . . . . . . . . . . . . . . . . . . . . . . . 44 220 
HALT. block command ..................... 44 645 
handling. operation check error .............. 44 115 
HARD COpy (Y /N)= ...................... 40 085 
hard stop (QKS) .......................... 44 240 
hardwired sequence 

diagram. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 290 
summary. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 285 
timers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 340 

hardware configuration .................... 44 025 
hardware. sensor monitoring . . . . . . . . . . . . . . . . 20 365 
HD= .................................. 40085 
head load parts 

locations . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 15 035 
removals/ replacements ................... 15 050 

HELP command .......................... 40 115 
high-speed buffer 

directory ............................. 34 070 
section . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 060 
section data flow diagram . . . . . . . . . . . .. . . . . 34 060 

hold print timeout (3287 only) ................ 44 115 
home key .............................. 44 060 
horizontal positioning (keys) ................. 44 060 
how to adjust the clock GRPs ............... 13 035 
how to change a GRP value ................. 13 030 
how to run processing unit diagnostic tests ..... 36 055 
HWS (hardwired sequence) 

card functions ......................... 20 300 
diagram. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 290 
second levels. . . . . . . . . . . . . . . . . . . . . . . . . . 20 305 
summary. . . . . . . . . . . . . . . . . . . . . . . . . • . . . 20 285 
timers ............................... 20340 

() 10 
,,---j;} o C) () 'I • • • o o 

i (lCNTR polling) ......................... 44 240 
I (instruction step) ........................ 44 250 
I initialize 4300-FRIEND .................. : . 40 115 
I I/O reference .......................... 44 225 
idler assembly removal . . . . . . . . . . . . . .. . . . . . 15 065 
idler assembly replacement . . . . . . . . . . . . . . . . . 15 065 
IFCC 

clear saved (TSX) ....................... 44 297 
save blocks . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 220 
save (TS) ............................. 44 297 
trace (service aid) . . . . . . . . . . . . . . . . . . . . . . . 14 223 

image. display -
3278 ................................ 44045 
3279 ................................ 44051 

IML (initial microcode load) 
automatically running a block (M) ............ 44 640 
complete (message) ..................... 44 156 
effect on a running block .................. 44 650 
error . . . . . . . . . . . . . . . . . . . . . . . . . . . '. . . . . 44 1 56 
in prog .............................. 44 156 
invoke procedure ....................... 44 205 
invoke procedure (automatic) ............... 44 205 
required (message) ...................... 44 156 

incompatible selections .................... 44 156 
incomplete command ...................... 44 156 
incomplete input ......................... 44 156 
INCREASE command ...................... 40 115 
index detection assemblies 

location. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 035 
removal/replacement ...... , ............. 15070 

indicator 
alarm ............................... 44 090 
area (ptr/kybd mode) .................... 44 090 
basic check (OCP) ....................... 44 035 
chan-chan disabled ...................... 44 035 
OCP ................................ 44035 ' 
off-screen 

3278 .............................. 44 050 
3279 .............................. 44 052 

on-screen 
3278 .............................. 44 050 
3279 .............................. 44 052 

power complete (OCP) ................... 44 035 
power in process (OCP) ................... 44 035 
power-on 
proceed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 090 
request .............................. 44 090 

3278 .............................. 44 050 
3279 .............................. 44 052 .. 

system .............................. 44 035 
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indicator (continued) 

wait ................................ 44 035 
1 (3278) ............................. 44 050 
1 (3279) ............................. 44 052 
2 (3278) ............................. 44 050 
2 (3279) ............................. 44 052 
3 (3279) .....•....................... 44 052 
3278 Model 2A ..•..................... 44 050 
3279 Model 2C ........................ 44 052 

indicators 
and switches, power ..................... 2Q 060 
CE panel ............................. 20 255 
operator control panel .................... 20 265 

information, general ....................... 20 035 
inhibited ............................... 44 156 
init index ............................... 44 640 
initial clock settings ....................... 13 030 
initialize 

index ................................ 44 640 
4300~FRIEND ......................... 40 115 

input area fptr/kybEf mode) ................. 44 085 
input control keys ........................ 44 065 
insert key .............................. 44 065 
insert/extract 

arrays (QVA) .......................... 44 350 
cache retry data (QVAR) .......•.......... 44 429 
channel 

control (QVAN) ....................... 44 370 
data buffer (QVAD) ..................... 44 365 
DLAT (QVAH) ........................ 44 409 
hardware (QVf.H ....................... 44 463 
interface (QVC) ....................... 44 495 

checks in system (QVK) ................... 44 445 
clock S{:an rings (QVY) ................... 44 5.:J 9 
control storage hardware (QVB) ............. 44 453 
control store (QVAC) ..................... 44 380 
CSAR backup (QVAB) ........... 44 397 (or 44 400) 
external regfsters (QVX). .................. 44 501 
key (QVAY) ........................... 44 415 
local store (QVALr ....................... 44 355 
L 1 cache data (QVAG) .................... 44 425 
L 1 directory (QVAF) .•................... 44 419 
main storage hardware (QVM) .............. 44 457 
'PU (instruction processing unit) 

DLAT (QVAU) ........................ 44405 
hardware (QVI) ....................... 44 449 
retry local store (QVAP) .................. 44 360 

QVG screen ........................... 44 535 
scan rings (QVR) ....................... 44 515 
screen (QV) ........................... 44 345 
set CSAR address (QVG) .................. 44 535 
status scan ring (QVS) ........ ' ............ 44 435 

( ( ( 

insert/extract (continued) 

swap buffer (QVAS) ...........•.......... 44 3.75 
translate address (QVT} ................... 44 525 
trap/BAL stack (QVA'F) •.................. 44 395 
V screen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 345 
W command (QVW) ..................... 44 521 

iflsertion, diskette ........................ 15 010 
insert mode ............................. 44 157 
installation of FDS cables . . . . . . . . . . . . . . . . . . 20 180 
installation 

patches. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 14 605 
probe mask. . . . . . . . . . . . . . . . . . . . . . . . . . . 12 020 
4341 processor . . . . . . . . . . . . . . . . . . . . . . . . 48 005 

intensity override switch ......•............ 44-051 
instruction 

buffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34· 040 
buffer backup .......................... 34 040 
counter .............................. 34 045 
counter backup ......................... 34 045 
counter trace (TI) ....................... 44 296 
processor 

block diagram .................•...... 34 025 
functional operation ..................... 34 025 
general introduction ..................... 34 010 
service aids. . . . . . . . . . . . . . . . . . . . . . . . . . 14 115 

INT command ........................... 40 115 
integrated power system UPS) ............... 20 385 
interconnection. control card 

(diskette drive) . . . . . . . . . . . . . . . . . . . . . . . . . 15 095 
interface . 

adapter 
card .............................. 14 225 
control logic ......................... 34 080 
data flow diagram ...................... 34 080 
section . . . . . . . . . .. . . . . . . . . . . . . . . . . . 34 080 

control check logout . . . . . . . . . . . . . . . . . . . . . 14 205 
control check save blocks . . . . . . . . . . . . . . . . . 14 220 
control check trace. . . . . . . . . . . . . . . . . . . . . . 14 223 
controller section .................•..... 34 085 
controller section data flow diagram .......... 34 085 
standard power (SPI) 

description . . . . . . . . . . . . . . . . . . . . . . . . . . 20 270 
second level . . . . . . . . . . . . . . . . . . . . . . . . . 14425 

interface control check save blocks . . . . . . . . . . . 14 220 
intermittent or soft errors . . . . . . • . . . . . . . . . . . 14 115 
internal confg data error ................... 44 157 
interrupt 

data flow diagram ....................... 34120 
generation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 370 
key ................................. 44 070 
table ................................ 34 120 

intr ................................... 44070 

( f 

intervention required 
display mode .......................... 44 095 

message ............................. 44 157 
printer/keyboard mode ................... 44 090 

invalid 
address .............................. 44 157 
CHAR.CODE .......................... 44157 
input, CE only ......................... 44 157 
input (line 20) .......................... 44 157 
operation ............................. 44 157 
processor 10 .......................... 44 157 
with M or P .... '.' . :,' .................. 44 157 

invoke the module transfer . . . 
screen ....... '.: ..... '. . . . . . . .. 44 191 (or 44 190) 

invoking problem analysis (PA) .............. 14805 
I/O (input/output) 

PSW trace {TC} ........................ 44 296 
interface switch, CTCA ................... 42 045 
interrupt request register .................. 34 125 
signal cable 

removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 035 
replacement . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 035 

status field in SP detail log ................ 38 020 
trace ................................ 14615 

IPL (initial program load) 
complete .•........................... 44 15-7 
device unavail-selir:1 ...................... 44 157 
diskette display ........................ 44 607 
diskette (QI) ........................... 44 607 
error ................................ 44 157 
in progress ........................... 44 15.7 
invoke procedure ....................... 44 205 
I/O error ............................. 44 157-
I/O error.US/CS=XXXX .................. 44 157 
PSW format error ...•................... 44 157 

IPS (integrated power system) ". 
board . 

01CA1 ............................. 20191 
02AA 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . • 20 185 
02AA2 ............................. 20190 
03AA2 (CTCA) ..... , . . . . . . . . . . . . . . . . . . 20 195 

control card locations .................... 20 215 
gate 02A (card side) . . • . . . . . . . . . . . . . . . . . . 10 060 
integrated power system .................. 20 385 
principle ............................. 20 385 
voltage 

adjustment . . . . . . . . . . . . . . . . . . . . . . . . . . 20 215 
distribution. .. . . . . . . . . . . . . . . . . . . . . . . . 20 200 
measurement points .................... 20 215 
sensors . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 085 

isolation/identification, fault . . . . . . . . . . . . . . . . 20 055 
isolation, channel failure . . . . . . . . . . . . . . . . . . . 14 224 

( c 

QJ 
~apan, ke\fboard,: '.':: ..... : .. :' ,: ........... 36 040-
Jumpers, sense catd ........... .': ' .......... 20 370 

K patch name, transferring patches. , .......... 44 660 
k~y 

alphameric and special character ............. 44.055 
back tab .............. , .............. 44 060 
backspace ... '.: ........................ 44 060 
chg dply .... , ........................ 44 070 
comm req ............................ 44 070 
compare circuit ......................... 34 070 
copy option . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 628 
cursor control. ......................... 44 060.. 
diag ................................ 44 07Q 
home ......... _ ..................... 4A 060 
input control .......................... 44 065 
intr, ......... '.' ..................... 44 070 
line disc .............................. 44 070 
mode sel .... _ ........................ 44 070 

. new line ............................. 44 060 
page .............. , ................. 44 070 
program function ....................... 44 065 
printer /keyboard mode, cancel .............. 44 065 
remote. facility .................... _ .... 44 070 
remote support facility 

Installation .......................... 48 055 
operation . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 505 
wiring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 525 

shift and shift lock .. . . . . . . . . . . . . . . . . . 44 060 
SPM/O .......... , . . . . . . . . . . . . . . 44 070 
stack. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ~4 070 

. start ................................ 44 070 
stop . . . . . .'. . . . . . . .. . . . . . . . ... . . . . . . . . . 44 070 
symbols .............................. 44 055 
system function ........................ 44 070 
tab ................................. 44 060 
typematic ..................•.......... 44 055 
vertical positioning ...................... 44 060 

KEY command ........................... 40 115 
KEY= .................................. 40085 
keyboard 

characteristics ......................... 44 055 
deviations ............................ 44 090 
display .............................. 44 055 
Japan ............................... 36 040 

keylock (optional feature), security ... : ........ 44 071 
keys and switches, CE panel . . . . . . . . . . . . . . . . 20 305 
Kl= ................................... 40085 
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l local store-dst .......................... 44 225 
l (SP logs) .............................. 44 240 
label identification 

QOX ................................ 44 329 
QVAC ............................... 44385 
QVAO ............................... 44: 365 
QVAF ............................... 44419 
QVAG ............................... 44 425 
QVAH ............................... 44409 
QVAP .......... : .............. , ..... 44 360 
QVAR ............................... 44429 
QVAT .................... '" ........ 44 395 
QVAU ..... " ........................ 44405 
QVAY ............................... 44415 
QVB ................................ 44454 
avc ................................ 44495 
'QVH ................................ 44464 
QVI ................................. 44450 
QVK ................................ 44445 
QVM ..................... " ......... 44 458 
QVS' ................ '" ............. 44435 
QVX: ............................... 44502 
QVY ................................ 44519 

lamp, basic check ........................ 14 325 
lamp test , 

CE panel ............................. 20 060 
OCP ................................ 44 035 

last level register ......................... 34 125 
latch assembly, diskette drive 

removal ........................... '. . . 15 040 
replacement. . . . . . . . . . . . . . . . . . . . . . . . . . . 15 040 

layout, channel local storage . . . . . . . . . . . . . . . . 14 230 
lead extension assembly . . . . . . . . . . . . . . . . . . . 11 015 
lED (light-emitting diode) 

output service check. . . . . . . . . . . . . . . . . . . . . 15 075 
PTX alignment . . . . . . . . . . . . . . . . . . . .. . . . . 15 070 
removal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 075 

. replacement........................... 15 075 
light, basi.c check. . . . . . . . . . . . . . . . . . . . . . . . . 14 325 
limited channel logout bit definitions . . . . . . . . . . 14 235 
line disc ............................... 44 070 
line error statistics (aET) ............... , ... 44 566 
line plate configuration (RSF) ............ ; ... 14545 
list, maintenance tools. . . . . . . . . . . . . . . . . . . . . 11 015 

o o 

listing, analog and digital sense point. . . . . . . . . . 20 225 
listing, control line sense point ............... 20 230 
load screen (al) ......................... 44 195 
local channel adapter data flow diagram ........ 34 155 
local channel adapter status. . . . . . . . . . . . . . . . . 34 155 
local storage ............................ 34 035 
local storage address decoder ............... 34 035 
locations, table of contents . . . . . . . . . . . . . . . . . 10 025 
locations, card layout. . . . . . . . . . . . . . . . . . . . . . 14 105 
locations, IPS control cards ................. 20 215 
log power error .......................... 20 055 
lOG. END=: ............................. 40 085 
lOG. START= ........................... 40 085 
logging, error analysis and .................. 20 275 
logging, power error ...................... 20 055 
logic 

board monitoring ....................... 20 365 
board pin numbering. . . . . . . . . . . . . . . . . . . . . 14 113 
board voltage sense points . . . . . . . . . . . . . . . . 20 241 
reset. . . . . '. '. . . . . . . . . . . . . . " . . . . . . . . . . . 14 305 
reset button. . . . . . . . . . . . . . . . . . . . . . . . . . . 44 035 

logout 
interface control check ................... 14 205 
reference code . . . . .. . . . . . . . . . . . . . . . . . . . 44 570 
SP ................................. 44 555 
temperature ........................... 44 565 

logs 
checks-in-system, processing unit ........... 38 040 
directory, processing unit .................. 38030 
general information on .................... 38 010 
how to display processor .................. 38 010 
how to print processor ................... 38 010 
power 

screen. • . . • . . . . . . . . . . . . . . . . . . ,. . . . . . 20 125 
summary ............................ 20 055 

processing unit ......................... 38030 
reference code history .................... 38 050 
scan rings, processing unit ................. 38 045 
SP detail ............................. 38 015 
SP summary .......................... 38 015 
summary, processing unit ................. 38 045 
support processor ....................... 38 015 
system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 055 

lOOP command ......................... 40 120 
loop procedure for TIO/SIO ................. 14215 
loop scan rings, aVR ...................... 44 515 
lSI board .............................. 12015 
lSI logic card . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 025 

o o () 

M (ELA-UNRECV MC) ..................... 44 240 
M (microword step) ....................... 44 250 
M microword ............................ 44 225 
M MICWD-trace ......................... 44 220 
M screen .. ' ............................. 20065 
M screen example. . . . . . . . . . . . . . . . . . . . . . . . 20 065 
M/a register ............................ 34 040 
MA screen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 085 
MA screen example ....................... 20 085 
machine 

check, support processor. ................. 20 045 
reset 

CM .•......•...•.................. 44 170 
CMrr (one ring) .•......•.............. 44 170 
CMLxxxx (with log) ...•.....•........... 44 170 

save (SAVE) (VSE mode only) .............. 44 170 
main storage ............................ 34 065 

addresses . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 070 
address register ........................ 34 070 
block diagram ......................... 34 055 
controls diagram ........................ 34 065 

maintenance 
and support subsystem . . . . . . . . . . . . . . . . . . . 34 105 
and support subsystem block diagram ......... 34 110 
and support subsystem logs 

(see support processor logs) 
and support subsystem tests 

(see diagnostic tests) 
and support subsystem (gen. intro) ........... 34 010 
diskette drive ................. " ....... 15010 
power ............................... 20 055 
prevEi'ntive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 14 003 
procedure 

detail. . . . . . . . . . . . . • • . . . . . . . . . 32 025, 32 030 
summary . . . . . . . . . . . . . . • . . . . . . • . . . . . 34 105 

screens, power. . . . . . . . . . . . . . . . . . . . . . . . . 20 065 
tools list . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 015 

manual 
functions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 165 
patch installation . . . . . . . . . . . . . . . . . . . . . . . 14 606 

mark in test ............................. 36 070 
MASK BYTE= ........................... 40 090 
MASK= ................................ 40 085 
match circuit ............................ 34 045 
MD screen ............................. 20 090 
MD screen example ............. '.' ........ 20090 
measur-ement 

analog ............................... 20 380 
points, IPS voltage ...................... 20215 
temperature. . . . . . . . . . • . • . . . . . . . . . . . . . . 20 380 

C) 

message 
ACB value changed by XXX ................ 44 155 
addr comp remains ...................... 44 155 
addr cuu already aSSigned ................. 44 155 
address already used ................... ' .. 44 155 
address out of range ..................... 44 155 
address too large ....................... 44 155 
alarm ............................... 44 155 
alter ignored ........................... 44 155 
alter will be ignored ..................... 44155 
block is at match-wait ................... 44 ,155 
CAP ................................ 36075 
CE log must have a title .... " ............. 44 155 
changes require 1M L ..................... 44 155 
channel 0 unavailable .................... 44 155 
compare/trace not reset .................. 44 155 
confg data err:consoles ................... 44 155 
confg data err:UCWs ... , ................ 44 155 
console 

disk failure .......................... 44 155 
disk I/O error ...•.•........••........ 44 155 
printer not configured . . . . . . . . . . . . . . • • . . . 44 155 

control storage failure .................... 44 155 
convergence check . . . . . . . . . . . . . . . . . . . . . . 44 155 
data bank mode active . . . . . . . . . . . . . . . . . . . 44 155 
data link disconnected .................... 44 155 
data not accessible. . . . . . . . . . . . . . . . . . . . . . 44 1 55 
data not on tape ..................... , .. 44 155 
device busy . . . . . . . . . . '. . . . . . . . . . . . . . . . . 44 1 55 
device cuu is busy ...................... 44 155 
device Nx config error .................... 44 155 
disconnected .......................... 44 156 
diskette check ......................... 44 156 
diskette not ready ....................... 44 156 
display console failure .................... 44 156 
display mode ....................... : .. 44 156 
done-put in original disk .................. 44 156 
duplicate device address .................. 44 156 
edit command error ..................... 44 156 
engineering data error ................. : .. 44 156 
engineering data failure ................... 44 156 
erase ?title . . . . . . . . . . . . . . . . . . . . . . . '.'" . . 44 1 56 
err-put in original disk .................... 44 156 
err-block at match-wait .................. 44 156 
err-disk error .......................... 44 156 
err-no space in list ...................... 44 156 
err-not found in list ..................... 44 156 
err-patch EC name wrong ................. 44 156 
err- patch is active . . . . . . . . . . . . . . . . . . . . . . 44 156 
err:C5W=xxxxxxxxxxxxxxxx ................ 44 156 
error building diskette .................... 44 156 
arror during data xfer ............ _,' ...... 44 156 
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message (continued) 

error or slow printer ..................... 44 156 
error when starting pu .................... 44 156 
error when stopping pu ................... 44 156 
execution time xx minutes ................. 44 156 
function key ignored ..................... 44 156 
I invalid with M or P ..................... 44 156 
IML complete .......................... 44 156 
IML error. ............................ 44 156 
IML in prog ........................... 44 156 
IML required .......................... 44 156 
incompatible selections ................... 44 156 
incomplete command .................... 44 156 
incomplete input ........................ 44 156 
inhibited ............................. 44 156 
insert mode ........................... 44 157 
internal confg data error .................. 44 157 
intv- reqd ............................. 44 157 
invalid 

address ............................ 44 157 
block name .......................... 44 157 
CHAR.CODE .......... : .............. 44 157 
input .............................. 44 157 
input, CE only ........................ 44 157 
name ............................. 44 157 
operation ........................... 44 157 
processor 10 ......................... 44 157 

IPL (initial program load) 
complete ........................... 44 157 
device unavail-selin ..................... 44 157 
error .............................. 44 157 
I/O error.US/CS=XXXX .................. 44 157 
I/O error ........................... 44 157 
in prog ............................ 44 157 
PSW format error. . . . . . . . . . . . . . . . . . . . . . 44 157 

KC invalid with M or P ................... 44 157 
key ignored ........................... 44 157 
line S or size over max ................... 44 157 
log area full ........................... 44 157 
long IPL proceeding ..................... 44 157 
machine not hard stopped ................. 44 157 
machine status ......................... 38 035 
main console not ready during 

power- up sequence .................... 44 157 
main stg data cmp error .................. 44 155 
main stg address error ................... 44 157 
manual control ......................... 44 157 
module not found ....................... 44 157 
more ................................ 44 157 
more, press enter ....................... 44 157 
name2 longer than name1 ................. 44 157 
native device addr used ................... 44 157 
no block at match-wait ................... 44 157 
no IML .............................. 44 157 
no saved screens ....................... 44 158 
no space in list ......................... 44 158 
not a color console ...................... 44 158 
not available ........................... 44 158 
not found in list ........................ 44 158 

( ( ('~ 
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message (continued) 

not IMLed ............................ 44 158 
operation rate not normal ................. 44 158 
paging key ignored ...................... 44 158 
patch is active . . . . . . . . . . . . . . . . . . . . . . . . . 44 158 
patch error ............................ 44 158 
power complete ........................ 44 158 
power incomplete ....................... 44 158 
power not up .......................... 44 158 
press enter to save ...................... 44 158 
printer halted .......................... 44 158 
proceed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 1 58 
ptr/kybd mode ................. .' ....... 44 158 
PSW unpredictable ...................... 44 158 
ptr-busy ............................. 44 158 
ptr-chk .............................. 44 158 
ptr-intv reqd .......................... 44 158 
ptr /kybd cons addr error .................. 44 158 
PU already intialized ..................... 44 158 
PU hard stopped ....................... 44 158 
PU is not soft stopped ................... 44 1'58 
PU not initialized ....................... 44 158 
put in from disk, enter .................... 44 158 
put in to disk, enter ..................... 44 158 
'QCLEAR' reset required .................. 44 158 
re-IML required ........................ 44 158 
ready the printer ........................ 44 158 
ref code logged ........................ 44 158 
rejected-block invoked ................... 44 158 
remove part of shared UCW ............... 44 148 
request .............................. 44 158 
ROCF 

active . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 158 
monitor active ........................ 44 158 

saved-title ............................ 44 158 
see error message . . . . . . . . . . . . . . . . . . . . . . 44 159 
selection complete ...................... 44 159 
serial nos. do not match .................. 44 159 
serial numb ready to lock .................. 44 159 
soft stop required ....................... 44 159 
SP / PU communication err ................. 44 159 
SP/PU communications failure .............. 44 159 
SP / PU data miscompare ................. ; 44 159 
SP /PU transfer error. .................... 44 159 
STARTL not available .................... 44 159 
support bus failure ...................... 44 159 
syntax error . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 159 
system 

error . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 159 
is IMLed ........................... 44 159 
is IPLed ............................ 44 159 
reset req'd .......................... 44 159 

tape not operational ..................... 44 159 
TCM ................................ 36 080 

( 

message (continued) 

trace/ data comp not reset ................. 44 159 
transfer halted ......................... 44 159 
update over 1024 UCWs .................. 44 159 
usage conflict .......................... 44 159 
wng: check error . . . . . . . . . . . . . . . . . . . . . . . 44 159 
X of part of shared range . . . . . . . . . . . . . . . . . 44 159 
4300-FRIEND ......................... 40 095 
4300-FRIEND error ...................... 40 100 
4341 processor tests 

code analysis processor (CAP) .............. 36 075 
TCM (testcase monitor) .................. 36 080 

metering service procedure . . . . . . . . . . . . . . . . . 14 120 
microcode 

error-action ........................... 20 275 
interrupt request register .................. 34 125 
partial power up/down ................... 20 275 
power ............................... 20 275 
power-off . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 275 
power-on ............................ 20 275 
scan-in register ........................ 34030 
sequencing ........................... 20 275 

MLCCCBBCCHHRDDS= .................... 40 090 
mode 

accumulate ........................... 44 220 
assist screen (QLI) ...................... 44 195 
BC/EC= ............................. 40 090 
CE ................................. 20 060 
CMD= ............................... 40 090 
data bank . . . . . . . . . . . . . . . . . .. 44 675 (or 44 680) 
display .............................. 44 095 
insert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 1 57 
nonaccumulate ......................... 44 225 
printer /keyboard 

operation . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 085 
sel ................................. 44 070 
system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 195 

MODEL: ............................... 40 090 
model differences ........................ 32 010 
modes of operation. console 

display mode .......................... 44 025 
manual mode .......................... 44 025 
printer/keyboard mode ................... 44 025 

module not found ........................ 44 157 
module. power .......................... 20 385 
module transfer (QFM) 

console functions .............. 44 190 (or 44 191) 
service aid. . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 025 

momentary status display 
detail. ............................... 20 075 
summary ............................. 44 590 

monitor, EMC ........................... 20 295 

( ( ( ( 

monitor, power . . . . . . . . . . . . . . . . . . . . . . . . . . 20 275 
monitoring 

AMD ................................ 20365 
CE panel ............................. 20 365 
circuit breakers and protectors .............. 20 365 
contactor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 365 
ferroresonant power supply . . . . . . . . . . . . . . . . 20 365 
hardware (sensor) ....................... 20 365 
logic board .. . . . . . . . . . . . . . . . . . . . . . . . . . 20 365 
series regulator ......................... 20 365 
thermal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 365 
voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 370 

Mia register ............................ 34 040 
MSG. block command ..................... 44 645 
MSMD (machine speed microdiagnostics) ...... 36 051 
MSMD monitor .......................... 36 045 
MSMD run procedure ..................... 36 055 
MSS (maintenance and support subsystem) 

adapter card. . . . . . . . . . . . . . . . . . . . . . . . . . . 20 350 
diagnostic tests 

basic. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 030 
extended and optional . . . . . . . . . . . . . . . . . . . 36 035 
manually running PCA ................... 36 040 
stop words. . . . . . . . . . . . . . . . . . . . . . . . . . 36 030 

service aids . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 305 
MST board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 020 
MT screen. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 095 
MT screen example. . . . . . . . . . . . . . . . . . . . . . . 20 095 
multiple decision maker. . . . . . . . . . . . . . . . . . . . 34095 
MV screen. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 100 
MW screen. . . . . . . . . . . . . . . . . . . . . . . . . . 20 070 

N normal 
check control. . . . . . . . . . . . . . . . . . . . . . . . . . 44 235 
compare trace ......................... 44 215 
operation rate .......................... 44 250 
switch ............................... 44 240 

new line key ............................ 44 060 
nn-ACTIVATE.* (activate CCW chain nn) ....... 40 105 
nn-STOP (stop execution of chain nn) .......... 40 125 
no 

assists (R) ............................ 44 195 
control store load (V) ..................... 44 210 
IML. ................................ 44 210 
retry (R) .............................. 44 240 

nonaccumulate mode ...................... 44 225 
NOP 

block command ........................ 44 645 
display mode ................. ' ......... 44 095 
patch command ........................ 44 660 
printer/keyboard mode ................... 44 090 
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normal 
(N) ................................. 44 240 
power-off sequence ..................... 20 045 
power-on sequence ..................... 20 040 
test switch 

3278 .............................. 44045 
3279 .............................. 44 051 

not 
available ............................. 44 158 
IMLed ............................... 44 158 
ready . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 115 

number. catalog ....... ' ................... 14 210 
NUMBER OF TIMES:: : .................... 40 090 
numbering. logic board pin .................. 14 113 

O. ELA log display ........................ 44 240 
o I/O instructions ........................ 44 225 
OCP indicators .......................... 44 035 
OCP to CTCA (interconnections) . . . . . . . . . . . . . 14 317 
OCP to HWS (interconnections) .............. 14315 
OCP to 4341 cable route ................... 14315 
OCP switches 

description ............................ 44 035 
pin numbering . . . . . . . . . . . . . . . . . . . . . . . . . 10 080 

off-screen indicators 
3278 ................................ 44 050 
3279 ................................ 44 052 

OL TEP ................................. 40 025 
OL TS (online tests) ....................... 40 025 
on-screen indicators 

3278 ................................ 44 050 
3279 ................................. 44 052 

online tests (OL TS) ....................... 40 025 
OP. BYTE= ............................. 40 090 
OP field ................................ 44 230 
operating tips. processing unit tests ........... 36 055 
operation 

actuation tool. . . . . . . . . . . . . . . . . . . . . . . . . . 11 020 
check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 115 
continuity checker ....................... 11 025 
invalid ............................... 44 157 
modes of (console) ...................... 44 085 
rate - fast-selection ..................... 44 245 
rate control (QO) ....................... 44 245 

operator 
console . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 025 
control panel 

indicators. . . . . . . . . . . . . . . . . . . . . . . . . . . 20 265 
OCP .............................. 44035 

switches (description) . . . . . . . . . . . . . . . . . . . 44 035 
switches (pin numbers) . . . . . . . . . . . . . . . . . . 10 080 

controls. 3278 model 2A .................. 44 045 

() 0 r", C) 0 (~ () \,"- j./ \.. . ",-,' 

option 
1 :the start problem analysis routine. . . . . . . . . . . 14 806 
2:start system again ..................... 14806 
3 :run 4341 processing unit analysis . . . . . . . . . . 14 806 
4:send service information ................. 14807 
5:display detailed PA-data ................. 14808 
6 :customer data and security control. . . . . . . . . . 14 810 
7:go to part number and FRU list ............ 14811 
8:display 4341 processing unit analysis FRU-Iogs. 14811 
9 :display service transmission history . . . . . . . . . 14 812 

optional MSS diagnostics tests .............. 36 035 
oscilloscope. Tektronix* 475/DM44 ........... 11 017 
override switch. intensity ................... 44 051 
overvoltage protection. . . . .. . . . . . . . . . . . . . . . 20 385 

P (all polling) ............................ 44 240 
P (clock pulse step) ....................... 44 250 
P PSW swaps ........................... 44 225 
PA (problem analysis) ..................... 14805 
page 

key ................................. 44 070 
paging key ignored ....................... 44 158 
panel 

CE .......... , ...................... 20060 
operator control . . . . . . . . . . . . . . . . . . . . . . . . 44 025 

parameter 
action ............................... 44 215 
address .............................. 44 215 
type ........................... ' ..... 44225 

partial power 
up and down screen (summary) ............. 44 585 
up/down microcode ..................... 20275 
up/down screen (MW) ................... 20070 

patch 
at IML. .............................. 44 210 
commands 

activating patches (A patch name) ............ 44 660 
deactivating patches (0 patchname) ........... 44 660 
displaying the patch list (TP) . . . . . . . . . . . . . . . 44 655 
editing patches (F patchname) .............. 44 655 
erasing patches (R patchname) .............. 44 660 
transferring patches (K patchname) ........... 44 660 

execution commands 
~O ............................... 44660 
END .............................. 44 660 
NOPs .............................. 44 660 
000 .............................. 44 660 

facility (QBTP) ......................... 44 655 
installation and update procedure . . . . . . . . . . . . 14 605 
status area ............................ 44 660 

patches at IML .......................... 44 210 
patchname. rules for specifying .............. 44 655 

* Trademark of Tektronix inc. 
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pattern. console test (QFP) ................. 44 188 
PCA block diagram ....................... 20 345 
PCA diagnostic tests. manually running ........ 36 040 
PCC CP1 open (conv outlet). . . . . . . . . . . . . . . . . 20 060 
perform IML (M) ......................... 44 200 
PF1-PF12 

display mode .......................... 44 065 
manual mode .......................... 44 065 
ptr/kybd mode ......................... 44 065 

PHY. START= ........................... 40 090 
pin 

aligner. decoupling capacitor ............... 11 015 
connector numbering ..................... 10065 
control card (diskette drive) 

head cable . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 090 
socket and connector. . . . . . . . . . . . . . . . . . . . 15 090 
test ............................... 15090 

numbering (bus/tag receptacle/cable-end) ..... 10070 
numbering. logic board . . . . . . . . . . . . . . . . . . . 14 113 
numbering (TCC) ....................... 10 075 
numbering (relays) . . . . . . . . . . . . . . . . . . . . . . 10 065 

pins 
board 

03AA 1 voltage. . . . .. . . . . .. . . . . . . . . . . . . 20 213 
A 1 and 81 voltage . . . . . . . . . . . . . . . . . . . . . 20 205 
A2 voltage .......................... 20 210 
82 voltage .......................... 20 211 
C2 voltage ...... ' .................... 20 212 
02 voltage . . . . . . . . . . . . . . . . . . . . . . . . . . 20 205 

PLDA field in SP detail log .................. 38 025 
PM (preventive maintenance) ..................... 14003 
POINTER command ....................... 40 120 
points. IPS voltage measurement ............. 20 215 
points. logic board voltage sense ............. 20 241 
positioning key. horizontal .................. 44 060 
position tool. cable clamp . . . . . . . . . . . . . . . . . . 1 1 016 
power 

ALD example. . . . . . . . . . . . . . . . . . . . . . . . . . 14 405 
cable removal tool . . . . . . . . . . . . . . . . . . . . . . 11 015 
complete indicator ...................... 44 035 
controller adapter 

detail. .............................. 20 345 
summary ........................... 34 1 50 
block diagram . . . . . . . . . . . . . . . . . . . . . . . . 20 345 
data flow diagram ...................... 34 150 
diagnostics (MP) ....................... 20 145 

controller data flow ...................... 20 355 
diagnostics ........................... 44 605 
error log . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 20 055 
error logging . . . . . . . . . . . . . . . . . . . . . . . . . . 20 055 
fault, power-off because of a ............... 20 045 
groups ............................... 14 015 
in process (OCP) ........................ 44 035 
indicators and switches ................... 20 060 
interface, standard (SPI) .................. 20 270 
lamp test ............................. 20 060 
log outs .............................. 44 560 
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power (continued) 
logs 

screen. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 1 25 
summary . . . . . . . . . . . . . . . . .. . . . . . . . . . 20 055 

maintenance ......................... : . 20 055 
maintenance screens. . . . . . . . . . . . . . . . . . . . . 20 065 
microcode ...................... , . . . . . 20 275 
module . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 385 
monitor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 275 
off 

error condition ........................ 44 1 15 
failure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 060 
SP display .......................... 20 060 
switch (OCP) ......... - ................ 44 035 

on 
microcode . . . . . . . . . . . . . . . . . . . . . . . . . . 20 275 
sequence flowchart ..................... 20 390 
SP display . . . . . . . . . . . . . . . . . . . . . . . . . . 20 060 

on/IML switch ......................... 44 035 
on / off switch 

3278 .............................. 44 045 
3279 .............................. 44051 

supply and transformer locations ............ 12 043 
supply, ferroresonant. . . . . . . . . . . . . . . . . . . . . 20 050 
supply switch setting ..................... 12 066 
system block diagram .................... 20 035 
temperature (M screen) ................... 44 585 

power-off 
because of a power fault .................. 20 045 
microcode . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 275 
sequence 

basic. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 045 
flowchart . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 400 
logic. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 405 
normal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 045 

unit emergency .......................... 20 045 
power-on 

action strings .......................... 20 415 
indicator 

3278 .............................. 44 050 
3279 .............................. 44 052 

microcode ............................ 20 275 
sequence, basic ........................ 20 040 
sequence in CE mode .................... 20 040 
sequence logic ......................... 20 395 
sequence (normal) ....................... 20 040 

predefined CCW chains .................... 40 060 
present level register ...................... 34 125 
preventive maintenance .......................... 14003 
principle. IPS ............................ 20 385 
print function. display screen (DSP) ........... 14628 
PRINT SENSE command ................... 40 120 
printer 

characteristics (3278) .................... 44 075 
3287 ................................ 44 070 
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printer/keyboard 
console address error .................... 44 158 
mode 

commands .......................... 44 090 
indicator area ........................ 44 090 
operation . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 085 

probe adapter. cable . . . . . . . . . . . . . . . . . . . . . . 11 017 
probe mask installation . . . . . . . . . . . . . . . . . . . . 12 020 
probe tip 

signal and ground. . . . . . . . . . . . . . . . . . . . . . . 11 016 
adapter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 016 

problem analysis (PAl ..................... 14805 
procedure 

clock adjustment ....................... 13 015 
clock adjustment test . . . . . . . . . . . . . . . . . . . . 13 050 
clock basic diagnostics run . . . . . . . . . . . . . . . . 13 050 
data bank disconnect . . . . . . . . . . . . . . . . . . . . 14 505 
data bank invoke . . . . . . . . . . . . . . . . . . . . . . . 14 505 
diskette 

EC update . . . . . . . . . . . . . . . . . . . . . . . . . . 14 075 
recovery for DIAG4. . . . ... . . . . . . . . . . . . . . . 14 079 
update. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 050 

maintenance ........................... 32 030 
metering service. . . . . . . . . . . . . . . . . . . . . . . . 14 120 
MSMD run ........................... 13050 
patch installation and update ............... 14605 
recovery. for two damaged FUNCT diskettes .... 14081 
remote data bank invoke .................. 14505 
TIO single Gycle . . . . . . . . . . . . . . . . . . . . . . . . 14 225 

proceed indicator ......................... 44 090 
process. pwr in . . . . . . . . . . . . . . . . . . . . . . . . . . 20 060 
processing unit diagnostic tests 

basic. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 050 
how to run ............................ 36 055 
how to run PUMA ...................... 36 020 
maintenance algorithm (PUMA) •............ 36 055 
messages ............................ 36 075' 
MSMD(machine speed microdiagnostics) ...... 36 051' 
MSMD monitor ........................ 36 045 
operating tips .......................... 36 055 
testcase monitor (TCM) ................... 36 045 

processing unit service aids ................. 14115 
processing unit logs 

checks in system ....................... 38 040 
directory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 030 
scan rings ............................ 38 045 
summary. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 045 

processor logs 
general information ...................... 38 010 
how to display ......................... 38 010 
how to print ........................... 38 010 
summary .........•...... - ............. 38010 
TODC equivalent ....................... 38010 

processor overview ....................... 32 010 
program 

area 
3278 .............................. 44 045 
3279 .............................. 44 051 

function keys .......................... 44 065 
load-parameter details ................... 44 200 
load screen (QL) ........................ 44 195 
reset (PROGR) ......................... 44 170 

protection. additional. . . . . . . . . . . . . . . . . . . . . . 20 055 

( 

protection. overvoltage ........... , . . . . . . . . 20 385 
protective coupler configuration (RSF) ......... 14565 
PSW (program status word) 

and I/O trace (TL) ...................... 44 296 
restart ................................ 40 120 
screen label (BC) ....................... 44 275 
screen label (EC) ........................ 44 275 
unpredictable ........................... 44 158 

PS101 ................................. 12 055 
PS102 ................................. 12095 
PS103 ................................. 12098 
PS104 ................................. 12 045 
PS104 CP open .......................... 20060 
PS105 ................................. 12097 
PS105 thermal ........................... 20 250 
PS201 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 065 
PS205 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 080 
PS206 ................................. 12 105 
PS205 thermal ........................... 20 250 
PS210 ................................. 12 057 
PS211 ................................. 12060 
PS212 ................................. 12 063 
PS213 ................................. 12 069 
PS215 ................................. 12072 
PS 215 voltage conversion .................. 12075 
PS216 ................................. 12 078 
PS301 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 085 
PTX amplifier service check. . . . . . . . . . . . . . . . . 15 080 
PTX removal. . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 085 
PTX replacement. . . . . . . . . . . . . . . . . . . . . . . . . 15 085 
PU (processing unit) 

diagnostic tests ........................ 36 045 
directory display ........................ 44 550 
hard stopped .......................... 44 158 
is not soft stopped . . . . . . . . . . . . . . . . . . . . . . 44 158 
logout summary ........................ 44 550 
logouts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 545 
logs ................................ 38030 
purge function ......................... 44 550 

puller. card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 016 
PUMA (processing unit maintenance algorithm) 

how to run ............................ 36 020 
when to run ........................... 36 055 

purge all logs ............................ 44 570 
pwr complete ........................... 20 060 
pwr in process ........................... 20 060 
pwr/thml status ......................... 20060 

Q (general selection) 
from K screen . . . . . . . . . . . . . . . . . . . . . . . . . 44 240 
from 0 screen . . . . . . . . . . . . . . . . . . . . . . . . . 44 250 

Q screen ............................... 44 165 
QA screen .............................. 44 215 
QB screen .............................. 44 635 
QBTP. patch facility ....................... 44 655 
QClEAR ............................... 44 170 
QO screen .............................. 44 255 
QOA screen ............................. 44 310 
QOC screen ............................. 44 265 

QOO. patch execution ..................... 44 660 
QOO screen ............................. 44 340 
QOF screen ............................. 44 270 
QOG screen ............................. 44 265 

,'QOK screen ............................. 44 280 
QOl screen ............................. 44 325 
QOM screen ............................ 44 290 
ClOP screen ............................. 44 275 
QOS screen ........... , .................. 44 305 
QOT screen ............................... 44 295 
QOTC screen ............................ 44 296 
QOTF screen ............................ 44 297 
QOTI screen ............................ 44 295 
QOTM screen ........................... 44 297 
QOTP screen ............................ 44 296 
QOU screen ............................. 44 315 
QOUC screen ........................... 44 320 
QOUE screen ............................ 44 320 
QOUU screen ........................... 44 315 
QOV screen ............................. 44 285 
QOW screen ............................ 44 335 
QOX screen ............................. 44 329 
QE screen .............................. 44 545 
QEB screen ............................. 44 565 
QEC screen ............................. 44 545 
QECO directory log machine status messages ... 38 035 
QECO (processing unit directory log) .......... 38 030 
QECO screen ............................ 44 550 
QECS screen ............................ 44 550 
QECS summary log ....................... 38 045 
QED screen ............................. 44 580 
QEI screen ............................. 44 575 
QEl screen ............................. 44 560 
QER screen ............................. 44 570 
QERO reference code history log ............. 38 050 
QERO screen ............................ 44 570 
QES screen ............................. 44 555 
QESA screen ............................ 44 555 
QESA (SP summary) ...................... 38 015 
QESxx (SP detail) ........................ 38 015 
QESO screen ............................ 44 560 
QET screen ............................. 44 566 
QEW screen 

commands ............................ 44 577 
layout ............................... 44 576 

QF screen .............................. 44 180 
QFB screen ............................. 44 691 
QFO screen. . . . . . . . . . . . . . . . . . .. 44 680 (or 44 685) 
QFM screen . . . . . . . . . . . . . . . . . .. 44 191 (or 44 190) 
QFS screen ............................. 44 185 
QFT screen ............................. 44 695 
QIO. . . . . . . . . . . . . . . . . . . . . . . . .. 44 608 (or 44 675) 
QI screen .............................. 44 607 
QJ ................................... 44 170 
QK screen .............................. 44 235 
Ql screen .............................. 44 195 
QU screen .............................. 44 195 
QM screen ............. , ............... 44 585 
QMA screen ............................ 44 595 

( ( ( ( 

QMO screen ............. ; .............. 44 595 
QMT screen ... , .......... ; .........•..... 44600 
QMV screen ....... , .................... 44 600 
QMW screen ..... ' ...........•............ 44 585 
QO screen .............................. 44 245 
QPROG ................................ 44 170 
QRES ................................. 44170 
QSAVE ................................ 44170 
QUIT command .......................... 40 120 
QV screen .............................. 44 345 
QVA screen ............................. 44 350 
QVAB screen ................... 44 397 (or 44 400) 
QVAC screen ............................ 44 380 
QVAO screen ........................... 44 365 
QVAF screen ............................ 44 419 
QVAG screen ........................... 44 425 
QVAH screen ........................... 44 409 
QVAl screen ............................ 44 355 
QVAN screen ........................... 44 370 
QVAP screen ............................ 44360 
QVAR screen ............................ 44 429 
QVAS screen ............................ 44 375 
QVAT screen ............................ 44 395 
QVAU screen ............................ 44405 
QVAY screen ............................ 44 415 
QVB screen ............................. 44 453 
QVC screen ............................. 44 495 
QVG screen ............................. 44535 
QVH screen ............................. 44 463 
QVI screen ............................. 44 449 
QVK screen ............................. 44 445 
QVM screen ............................ 44 457 
QVR screen ............................. 44 515 
QVS screen ............................. 44 435 
QVT screen ............................. 44 529 
QVW screen ............................ 44 521 
QVX screen ............................. 44 501 
QVY screen ............................. 44 519 
ax screen .............................. 44 175 
QY ................................... 44170 

R (no retry) ............................. 44 240 
R patchname. eraSing patches ............... 44 660 
R (repeat microword-switch) ................ 44 250 
RCO NO.= .............................. 40 090 
read 

buffer (display mode) .................... 44 095 
command (MSS) ........................ 20 350 
inquiry command ........................ 44 090 
modified (display mode) ................... 44 095 
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real address register 1 ..................... 34 070 
. real address register 2 . . . . . . . . . . . . . .. . . . . . . 34 070 
, recovery procedure 

for DIAG4 diskette . , . . . . . . . . . . . . . . . . . . . . 14 079 
for two damaged FUNC diskettes .......... , . 14081 

reference code 
history log (OERD) ...................... ,38 050 
logout file ............................ 44 570 
logouts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 570 

reference codes. . . . . . . . . . . . . . . . . . . . . . . . . . 32 025 
reference codes, 4341 processor .............. 36015 
refolding FDS cables ...................... 20 180 
register 

asynchronous command .................. 34 095 
channel 

control array 1 . . . . . . . . . . . . . . . . . . . . . . . . 34 095 
control array 2. . . . . . . . . . . . . . . . . . . . . . . . 34 095 
,data . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 34 085 

channel-in and channel-out ................ 34 090 
command ............................ 34 095 
control storage address. . . . . . . . . . . . . . . . . . . 34 030 
control storage address backup . . . . . . . . . . . . . 34 030 
control .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 030 
data ................................ 34060 

. data buffer data . . . . . . . . . . . . . . . . . . . . . . . . 34 090 
data flow ............................. 34 035 

'. data-in .............................. 34 080 
data-out ............ , ................ 34 080 
floating-point .......................... 44 270 
I/O interrupt request ..................... 34125 
last level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 125 
M/O ........ , ....................... 34040 
main storage address .................... 34 070 
micro code scan-in ...................... 34 030 
microcode interrupt request ................ 34 125 
present level . . . . . . . . . . . . . . . . . . . . . . . . . . 34 125 
save . ; .............................. 34 030 
SP check. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 125 
storage backup ........................ " 34045 
storage data buffer address. . . . . . . . . . . • . . .. 34 090 . 
support processor .................... : .. 34 125 
sync . ' ....................... , ....... 34 095 

regulator, switching ....................... 20 185 
re-IML required .......................... 44 158 
rejected-block invoked. . . . . . . . . . . . . . . . . . . . . 44 158 
relay pin numbering. . . . . . . . . . . . . . . . . . . . . . . 10 065 
remote 

console support summary . . . . . . .. 44 680 (or 44 685) 
data bank invoke procedure. . . . . . . . . . . . . . . . 14 505 
facility keys . . . . . . . . . . . . . . . . . , . . . . . . . . . 44 070 
operator console facility (see ROCF) 
support facility . 

diagnostics .......................... 14515 
keys (detail) . . . . . . . . . . . . . . . . . . . . . . . . . 14 505 
service aids .......................... 14505 
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removal 
belt ................. ' ............... , 15065 
board probe mask ..................... , . 12 020 
collet assembly ...................... ' ... 15045 
.control card (diskette drive) ................ 15 090 
cover (diskette drive). . . . . . . . . . . . . . . . . . . . . 15 040 
decoupling capacitor. . . . . . . . . . . . . . . . . . . . . 12 030 
diskette. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 01 0 
diskette drive 20 . . . . . . . . . . . . . . . . . . . . . . . 15 030 
drive motor . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 065 
drive pulleY . . . . . . . . . . . . . . . . . . . . . . . .. . . 15 065 
FDS cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 025 
idler assembly . . . . . . . . . . . . . . . . . . . . . . . . . 15 065 
I/O signal cable ........................ 12035 
latch assembly. . . . . . . . . . . . . . . . . . . . . . . . . 15 040 
LED ................................ 15075 
LSI logic card .......................•.. 12025 
MST board ........................... 12020 
power cable tool. . . . . . . . . . . . . . . . . . . . . . . . 11 016 
power supplies and transformers.. . . . . . . . . . . . 12 043 
PTX ................................ 15085 
signal cable tool. . . . . . . . . . . . . . . . . . . . . . . . 11 016 
solenoid and bail . . . . . . . . . . . . . . . . . . . . . . . 15 060 

remove part of shared UCW ................ 44 158 
removals/replacements contents ............. 12 005 
REMOVE command .. , .................... 40 120 
REP command ........................... 40 120 
repairing FDS cables ...................... 20 180 
REPL. CNT= ............................. 40 090 
replacement 

battery (continuity checker) . . . . . . . . . . . . . . . . 11 025 
belt (diskette). . . . . . . . . . . . . . . . . . . . . . . . . . 15 065 
board probe maSk. . . . . . . . . . . . . . . . . . . . . . . 12 020 
collet assembly ....................... , . 15045 
control card (diskette drive) . . . . . . . . . . . . . . . . 15 090 
cover (diskette drive). . . . . . . . . . . . . . . . . . . . . 15 040 
drive motor . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 065 
diskette drive 20 . . . . . . . . . . . . . . . . . . . . . . . 15 020 
drive pulley . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 065 
FDS cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 025 
idler assembly . . . . . . . . . . . . . . . . . . . . . . . . . 15 065 
lamp (continuity checker). . . . . . . . . .. . . . . . . . 11 025 
latch assembly (diskette drive) . . . . . . . . . . . . . . 15 040 
LED ................................ 15075 
PTX ................................ 15085 
solenoid and bail . . . . . . . . . . . . . . . . . . . . . . . 15 060 

requ'est indicator ......................... 44 090 
request key 

display mode .......................... 44 065 
printer /keyboard mode ................... 44 065 
manual mode .......................... 44 065 

reset 
check 

re-IML ............................ 44 170 
QVK ........... ' ................... 44 445 
SP display .......................... 20 060 

clear . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 44 1 70 
logic ................... .' ............ 14305 
machine ............................. 44 170 
program . . . . . . . . . . . . . . . . . . . . . . . . ,. . . . 44 170 
system ......................... : ... : 44 170 
UEPO switch. ; ........................ 20340 
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restart (RES) ............................ 44 170 
restarting the CTCA test ................... 42 085 
restriction, data bank mode . . . . . . . . . . . . . . . . . 14 505 
restrictions and deviations 

display mode .......................... 44 096 
ptr / kybd mode ......................... 44 090 

restrictions. 4300-FRIEND ................... 40045 
retry array. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 305 
retry stack .............................. 34060 
return 

to general selection 
from the QL screen. . . . . . . . . . . . . . . . . . . . . 44 200 
from the QM screen . . . . . . . . . . . . . . . . . . . . 44 605 

to programming systems 
from the QL screen. . . . . . . . . . . . . . . . . . . . . 44 200 
from the QM screen . . . . . . . . . . . . . . . . . . . . 44 605 

RETURN command ....................... 40 120 
rings, loop scan. OVR ..................... 44 515 
ROCF (Remote Operator Console Facility) 

active . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 158 
description ............................ 34 170 
monitor active . . . . . . . . . . . . . . . . . . . . . . . . . 44 158 
OFS screen ........................... 44 691 

routine, problem analysis (PA) ............... 14806 

RSj: 
cards and wiring diagram .................. 14525 

EIA adapter. . . . . . . . . . . . . . . . . . . . .. . . . . 14 555 
line plate (external modem) ................ 14545 
protective coupler. . . . . . . . . . . . . . . . . . . . . . 14 565 
38LS/Japan ......................... 14535 
38LS/(U.S.A. and Canada) ................ 14 525 

configurations diagram ................... 34 170 
diagnostics. EIA card ..................... 14515 
line error statistics (OEn .................. 44 566 
service aids . . . . . . . . . . . . . . . . . . . . . . . . .. . 14 505 
test options . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 035 

rules for specifying patchname ............... 44 655 
rules for specifing blockname ................ 44 635 
rim 4341 processing unit analysis ............. 14806 
R4/L 1 shift circuit . . . . . . . . . . . . . . . . . . . . . . . . 34 040 
R9 shifter .............................. 34 045 

S hard stop switch ....................... 44 240 
Siocal store-SRC ................ _ ......... 44 230 
S stop ................................. 44215 
safety practices (CE) ...................... 12 007 
SAR1 .................................. 34045 
SAR2 .................................. 34045 
save 

area ................................ 14220 
area type field description ................. 44 305 
auxiliary storage ........................ 44 310 
blocks, I FCC . . • . . . . . . . . . . . . . . . . . . . . . . . 14 220 
cache retry data . . . . . . . . . . . . . . . . . . . . ., . . 44 429 
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save (continued) 

channel 
control. . . . . . . . . . . . . . . . . . ; . . . . . . . . . . 44 370 
data buffer . . . . . . . . . . . . . . . . . . . . . . . . . . 44 365 
DLAT ............................. 44 409 
hardware ........................... 44 463 
interface ............................ 44 495 

check in system ........................ 44 445 
console disk file ........................ 44 340 
control 

registers ............................ 44 265 
storage hardware ...................... 44 453 
store.. . . . . . . . . . . . . . . .-. . . . . . . . . . . . . . 44 380 

CSAR backup. . . . . . . . . . . . . . . .. 44 397 (or 44 400) 
current PSW .......................... 44 275 
external registers 

display lalter . . . . . . . . . . . . . . . . . . . . . . . . . 44 329 
insert/ extract ........................ 44 501 

floating-point registers ................... 44 270 
general registers ........................ 44 265 
IFCC (TS) ............................ 44 297 
key ................................. 44 415 
local storage .......................... 44 325 
local store ............................ 44 355 
L 1 cache data . . . . . . . . . . . . . . . . . . . . . . . . . 44 425 
L 1 directory ........................... 44 419 
main storage hardware ................... 44 457 
PU (instruction processing unit) 

DLAT ........•......•............. 44 405 
hardware ........................... 44 449 
retry local store . . . . . . . . . . . . . . . . . . . . . . . 44 360 

real storage 370 ........................ 44 290 
register .............................. 34030 
scan rings ............................ 44 515 
screen label .. , ...................... ' .. 44 305 
SP storage ............................ 44 335 
status scan ring ........................ 44 435 
storage key ........................... 44 280 
translate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 525 
trap/SAL stack .... .' ................... 44 395 
virtual storage 370/VSE .................. 44 285 

saved screens display ..................... 44 576 
soan rings log. processing unit ............... 38 045 
SCOPE command ........................ 40 120 
screen . 

customer data and security control ........... 14810 
diagnostic mode ........................ 36 057 
digital sensor display ..................... 44 595 
display 

detailed pa-data ....................... 14808 
saved screens ........................ 44 576 
service transmission history ................ 14 811 
4341 processing unit analysis ............... 14811 

error status display ...................... 44 590 
FSC ................................ 36057 
general selection ........................ 36055 
go to part number FRU list ................ 14811 
layout, problem analysis . . . . . . . . . . . . . . . . . . 13 805 

Model Groups 1 and 2 

EC 379837 28Jun82 PN 5666420 
EC 379839 22Nov82 46060 

12 of 16 

0.0 o o 



( ( ( 

screen (continued) screen (continued) 
momentary status display ................. 44 590 
power maintenance ...................... 20 065 
problem analysis ........................ 14805 
Q. generalselection ..................... 44 165 

QMV. voltage tracking display .............. 44 600 
QMW. partial power up and down screen ...... 44 585 
QO. operation rate control ................. 44 245 
QV, insert/extract screen .................. 44 345 

GA. compare/trace ...................... 44 215 
QD. display/alter ....................... 44 255 

QVA. insert/extract arrays ................. 44 350 
QVAB. insert/ extract CSAR 

QDA, display/alter auxiliary storage .......... 44 310 
QDC. display/alter control registers .......... 44 265 
QDD. display/alter console disk file .......... 44 340 
QDG. display/alter general registers .......... 44 265 
QDH. display/alter hex calculator ............ 44 260 
QDK. display/alter storage key .............. 44 280 
QDL. display/alter local storage ............. 44 325 
QDM. display/alter real storage 370 .......... 44 290 
QDP. display/alter current PSW ............. 44 275 
QDS. display/alter block save area ........... 44 305 
QDT, display/alter trace area ............... 44 295 
QDTC. display/alter PSW and I/O trace 

controls. . . . . . . . . .................... 44 296 
QDTF. display/alter saved IFCC ............. 44 297 
QDTI. display/alter instruction counter trace .... 44 295 
QDTM. display / alter I/O device status ........ 44 297 
QDTP. display/alter PSW and I/O ........... 44 296 
QDV. display/alter virtual storage 370!VSE ..... 44 285 
QDW, display/alter SP storage ............. 44 335 
QDX, display/alter external registers .......... 44 329 
QE. error logouts ....................... 44 545 
QEB. temperature logout .................. 44 565 
QEC, PU logouts ....................... 44 545 
QECD. PU directory display ................ 44 550 
QECS. PU logout summary ................ 44 550 
QED, diskette readability .................. 44 580 
QEI. cap initiator ........................ 44 575 
QEL. power logouts ..................... 44 560 
QER. reference code logouts ............... 44 570 
QERD. reference code logout file ............ 44 570 
QES. SPlogouts ........................ 44 555 
QESA, SP logout summary ................ 44 555 
QESO, SP detail screen ................... 44 560 
QET. RSF line error statistics ............... 44 566 
QEW. saved screens 

CE log (service aid) ..................... 14 635 
commands .......................... 44 577 

. layout ............................. 44 576 
QF. configuration ....................... 44 180 
QFA, console color convergence ............. 44 187 
QFB. Remote Operator Console Facility ........ 44 691 
QFM. module transfer. . . . . . . . . .. 44 191 (or 44 190) 
QFP. console test pattern ................. 44 188 
QFS. system configuration screen ............ 44 185 
QFT. diskette build function ....•........... 44 695 
QI ........ ' .......................... 44 607 
QK. check control ....................... 44 235 
QL, program load screen ............. ' ..... 44 195 
QU, mode/assist screen .................. 44 195 
QM, power !temperature .................. 44 585 
QMA, analog sense display ................ 44 595 
QMD, digital sensor display ................ 44 595 
QMT. thermal sense display. . . . . ........... 44 600 

backup. . . . . . . . . . . . . . . . . . .. 44 397 (or 44 400) 
QVAC. insert/extract control store ........... 44380 
QVAD, insert/extract channel data buffer ...... 44365 
QVAF. insert/extract L 1 directory ............ 44 419 
QVAG. insert/extract L 1 cache data .......... 44 425 
QVAH, insert/extract channel DLAT .......... 44 409 
QVAL. insert/extract local store ............. 44 355 
QVAN, insert/extract channel control ......... 44 370 
QVAP. insert/extract PU retry local store ....... 44360 
QVAR. insert/extract cache retry data ......... 44 429 
QVAS, insert/extract swap buffer ............ 44375 
QVAT, insert/extract/trap/BAL stack ......... 44395 
QVAU. insert/extract PU DLAT ............. 44 405 
QVAY, insert/extract key .................. 44 415 
QVB. insert/ extract cntl storage hardware ...... 44 453 
QVC. insert/extract channel interface ......... 44 495 
QVG. insert/extract set CSAR address ........ 44 535 
QVH, insert/extract channel hardware ......... 44 463 
QVI. insert/extract PU hardware ............. 44 449 
QVK, insert/extract checks in system ......... 44 445 
QVM, insert/extract main storage hardware ..... 44457 
QVR. insert/extract scan rings .............. 44 515 
QVS. insert/extract status scan ring .......... 44 435 
QVT, insert/extract translate address ......... 44 525 
QVX. insert/extract external registers ......... 44 501 
QVW, insert/extract W command ........... 44 525 
QVY, insert/extract clock scan rings .......... 44 519 
ax, SP storage ........................ 44175 
translation ............................ 44 260 
send service information .................. 14807 
service request and send service info . . . . . . . . . 14 807 
service request IBM data .................. 14807 

SD= ................................... 40090 
SEC. PRINTER ADDRESS= .................. 40 090 
second levels, HWS ....................... 20 305 
SECOND SO: ..................... ' ...... 40 090 
security keylock (optional feature) ............ 44 071 
select (display mode) ...................... 44 095 
selecting a manual function ................. 44 165 
selection complete ........................ 44 159 
send service information .................. , 14 807 
sense 

adapter state bits. CTCA .................. 42 020 
byte, CTCA ........................... 42 035 
card ................................ 20365 
card jumpers .......................... 20 370 
command 

display mode. . . . . . . . . . . . . . . . . . . . . . . . . 44 095 
printer/keyboard mode .................. 44 090 

I/O (printer/keyboard mode) ............... 44 090 
point listing (analog and digital) . . . . . . . . . . . . . 20 225 
point listing (control) ..................... 20 230 
points,loqic board voltage. . . . . . . . . . . . . . . . . 20 241 

( ( 

sense I/O 
display mode .......................... 44 095 
printer/keyboard mode ................... 44 090 

sensing. external control and (sensor) ......... 20 365 
sensor entry to board 01 AB2 . . . . . . . . . . . . . . . . 20 230 
sensor external control and sensing. . . . . . . . . . . 20 365 
sensors 

air flow .............................. 20 245 
air inlet/outlet ......................... 20 245 
analog (sense cardl .............•........ 20 365 
digital display .......................... 44 595 
digital (sense card) ...................... 20 365 
I PS voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 085 
listing ............................... 20 225 

sequence 
basic power-off ........................ 20 045 
basic power-on ........................ 20 040 
hardwire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 290 
normal power-off ....................... 20 045 
power-off, flowchart ..................... 20400 
power-off, logic ........................ 20 405 
power-on, flowchart ..................... 20 390 
power-on in CE mode .................... 20 040 
power-on, logic ........................ 20 395 

sequencing microcode ..................... 20 275 
serial number card 

description. . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 170 
jumpers .............................. 14 310 

serial number (machine) .................... 14015 
serial numb ready to lock ................... 44 159 
series regulator monitoring ................. 20 365 
serpentine connector (bus/tag) . . . . . . . . . . . . . . 10 070 
service aids 

assignment, UCW. . . . . . . . . . . . . . . . . . . . . . . 14 035 
analysis, problem (PA) .................... 14805 
basic check light ........................ 14325 
burst mode control diagram. . . . . . . . . . . . . . . . 14 320 
catalog number and desription .............. 14 210 
CE log screen .......................... 14 635 
channel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 205 
channel failure isolation ................... 14 224 
channel local storage layout ................ 14 230 
configuration record update ................ 14 015 
connect external interrupt cable ............. 14 241 
console functions ....................... 14 605 
diskette EC update flowchart ............... 14075 
diskette EC update procedure ............... 14075 
diskette recovery procedure. . . . . . . . . . . . . . . . 14 079 
diskette data recovery procedure 

(two damaged FUNCT diskettes) ........... 14081 
EIA adapter configuration (RSF) ' ............. 14 555 
EREP (failing storage address) .............. 14095 
How to display stop words ................ 14 325 
IFCC catalog numbers and descriptions ........ 14 223 
I FCC save blocks . . . . . . . . . . . . . . . . . . . . . . . 14 220 
IFCC trace example ...................... 14223 

( (' (- (~ { 

service aids (continued) 
interface adapter card .. ' .................. 14 225 
interface control check logout. . . . . . . . . . . . . . . 14 205 
interface control check trace . . . . . . . . . . . . . . . 14 223 
ground paths. . . . . . . . . . . . . . . . . . . . . . . . . . 14 705 
I/O and channel trace flowchart. . . . . . . . . . . . . 14 615 
I/O and channel trace procedure ............ 14615 
limited channel logout bit definition ........... 14235 
line plate configuration . . . . . . . . . . . . . . . . . . . 14 555 
metering service procedure . . . . . . . . . . . . . . . . 14 1 20 
module transfer . . . . . . . . . . . . . . . . . . . . . . . . 14 025 
MSS ................................ 14305 
MSS logic reset. . . . . . . . . . . . . . . . . . . . . . . . 14 305 
OCP to CTCA (interconnections) ............. 14317 
OCP to HWS (interconnections) ............. 14 315 
OCP to 4341 cable route .................. 14315 
patch installation flowchart ................ 14605 
patch installation and update procedure ........ 14 605 
power. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 405 
power ALD example . . . . . . . . . . . . . . . . . . . . . 14 405 
problem analysis (PAl .................... 14 805 
processing unit (intermittent or soft error) . . . . . . 14 115 
remote data bank invoke procedure .......... 14 505 
remote support facility .................... 14505 
remote support facility diagnostics ........... 14515 
remote support facility keys. . . . . . . . . . . . . . . . 14 505 
RSF card and wiring configuration ........... 14 525 
screen copy options . . . . . . . . . . . . . . . . . . . . . 14 625 
serial number card ...................... 14 310 
standard power interface. . . . . . . . . . . . . . . . . . 14 425 
system configuration, (QFS) ................ 14 015 
TIO single-cycle procedure ................ 14 225 
UCW assignment ....................... 14 035 
UCW assignment table . . . . . . . . . . . . . . . . . . . 14 051 

service procedure, metering. . . . . . . . . . . . . . . . . 14 120 
service request IBM data ................... 14 807 
service request and send service information. . . . 14 807 
set CSAR. address ........................ 44 535 
setting. initial clock. . . . . . . . . . . . . . . . . . . . . . . 13 030 
shift 

and shift lock .......................... 44 060 
circuits .............................. 34 040 
circuits data flow diagram ................. 34 040 
controls .............................. 34 040 

signal and ground probe tip ................. 11 016 
signal cable removal tool ................... 11 016 
signal levels. board . . . . . . . . . . . . . . . ....... :-f4 111 
signals, control .......................... 20 365 
Sill ................................... 40 155 
single pin aligner ......................... 11 030 
SIZE command .......................... 40 125 
slot rotor ............................... 34 095 
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soft stop required ........................ 44 159 
solenoid and bail 

adjustment ............................ 15 055 
removal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 060 
replacement. . . . . . . . . . . . . . . . . . . . . . . . . . . 15 060 
service check. . . . . . . . . . . . . . . . . . . . . . . . . . 15 050 

SP (support processorl 
check register ............ .- ............. 34 125 
controls .............................. 44 ~40 
detail log, I/O status field ................. 38020 
detail log, PLOA field .................... 38 025 
detail screen .......................... 44 560 
display .......... ; ................... 20 060 
logout summary ........................ 44 555 
log outs .............................. 44 555 
stand-alone dump support ....... , 44 608 (or 44 675) 
storage (QX) .......................... 44 175 

space bar .............................. 44 060 
special conditions ........................ 44 210 
special purpose tests 

byte shifter ........................... 36 065 
channel cable wrap test (CWT) .............. 36065 
CMOE ............................... 36065 
mark in test ........................... 36 065 
special channel tests ......... " .......... 36 065 
strg single-bit failure display ............... 36 065 

SPI (standard power interface) 
description ............................. 20 270 
locations 

gate 010 ........................... 10070 
panel PO . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 070 
panel P1 through P6 . . . . . . . . . . . . . . . . . . . . 10 070 

second level. . . . . . . . . . . . . . . . . . . . . . . . . . . 14 425 
SPM/O ................................ 44 070 
SP-purge all logs ......................... 44 555 
standard power interface (SP!) 

description ............................ 20 270 
locations 

gate 010 ........................... 10070 
panel PO. • • • • • • • • • • • • • • . . • • • • • • • • • • • 10 070 
panel P1 through P6 . . . . . . . . . . . . . . . . . . . . 10 070 

second level. . . . . . . . . . . . . . . . . . . . . . . . . . . 14 425 
start key ............................... 44 070 
start problem analysis routine . . . . . . . . . . . . . . . 14 806 
STARTL not available ..................... 44 159 
station, test ............................. 20385 
statistics, line error (OET) .................. 44566 
status 

area codes 
console functions. . . . . . . . . . . .. 44 191 (or 44 190) 
service aids .......................... 14025 

area, patch ............................ 44660 
communications common adapter ............ 34 170 
device cluster adapter .................... 34 145 
diskette drive adapter .................... 34 135 
field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 580 
local channel adapter .................... 34 155 
machine sensitive data ................... 14025 
messages, machine ...................... 38 035 
power / thermal. . . . . . . . . . . . . . . . . . . . . . . . . 20 060 
word, channel ......................... 14215 

(.~\ 

\. ) 

stop words, MSS diagnostic tests ............ 36 030 
storage 

addr and controls sect data flow diagram ...... 34 070 
address 

backup register . . . . . . . . . . . . . . . . . . . . . . . 34 045 
register 1 ........................... 34 045 
register 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 045 

addresses and controls section .............. 34 070 
addressing and update registers ............. 34 045 
control storage. . . . . . . . . . . . . . . . . . . . . . . . . 34 030 
data buffer address register ................ 34 090 
local ................................ 34 035 
single-bit failure display .................. 36 065 
verification tests (Vn) ..................... 44 210 

store status (SAVE) (370 mode only) .......... 44 170 
ST4300 ................................ 40 015 
summary log (OeCS), processing unit .......... 38045 
supply, ferroresonant power ................ 20 050 
supPort bus 

adapter .............................. 34 160 
adapter data flow diagram ................. 34 160 

support control logic adapter ................ 34 165 
support control logic adapter 

data flow diagram ....................... 34 165 
support processor 

bus ................................. 34 115 
data flow diagram ....................... 34 115 
interrupts. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 120 
logs 

SP detail . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 015 
SP summary ......................... 38 015 

machine check ......................... 20 045 
registers ............................. 34 125 
storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 115 

suppress incorrect length indicator (Sill) ....... 40 155 
swap buffer ............................. 34 060 
switch 

A.a/ A. dual case/mono case 
3278 .............................. 44045 
3279 .............................. 44 051 

channel checks (H) ...................... 44 240 
base color . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 051 
channel to channel ...................... 44 035 
intensity override ....................... 44 051 
lamp test (OCP) ........................ 44 035 
normal/test 

3278 ........ '.' .................... 44045 
3279 .............................. 44051 

power off (OCP) ........................ 44 035 
power on/IML (OCP) .................... 44 035 
power on / off 

3278 .............................. 44 045 
3279 ............................... 44 051 

settings and adjustments. . . . . . . . . . . . . . . . . . 12 066 
unit emergency power off. . . . . . . . . . . . . . . . . 10 080 

switches 
CE panel keys and ...................... 20 305 
OCP ................................ 44 035 

description . . . . . . . . . . . . . . . . . . . . . . . . . . 44 035 
pin numbering. . . . . . . . . . . . . . . . . . . . . . . . 10 080 

power indicators and ..................... 20060 
switching regulator voltage distribution . . . . . . . . 20 200 
switching regulators . . . . . . . . . . . . . . . . . . . . . . 20 185 
symbolic I/O areas ....................... 40 055 
symbols and punctuation marks .............. 44 055 
sync registers ........................... 34 095 
system 

configuration (service aid) . . . . . . . . . . . . . . . . . 14 015 
configuration screen (OFS) ................. 44 185 
error ................................ 44 159 
function keys ............ , ............. 44 070 
is IMLed ............................. 44 159 
is IPLed ............................... 44 159 
logs ................................ 20055 
mode (Wn) ........................... 44 195 
resets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 170 
status display area ...................... 44 135 
tests 

online tests (OLTS) ..................... 40025 
ST4300 ............................ 40 015 
4300-FRIEND for the 4341 ................ 40035 

T trace-stop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 215 
tab key ................................ 44 060 
table, UCW assignment .................... 14051 
tag logic ..........•.................... 34080 
tape load ............................... 44 695 
TC, display PSW and I/O trace controls ........ 44 296 
TCM (testcase monitor) .................... 36 045 
TCM (testcase monitorl messages ............ 36 080 
Tektronix* 

P6106 probe .......................... 11 015 
475/0M44 oscilloscope .................. 11 017 

temperature 
display screen (MT) ...................... 20095 
log outs .............................. 44 565 
measurement ........................... 20 380 
trace. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 055 
trace (EB) ............................ 20 135 

test 
basic .......... , ..................... 36 025 
case monitor (TCM) ..................... 36 045 
console, pattern (OFP) .................... 44 188 
clock adjustment . . . . . . . . . . . . . . . . . . . . . . . 13 050 
diagnostic ............................ 36 025 
EIA adapter ........................... 14515 

* Trademark of Tek.tronix inc. 
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test (continued) 

extended MSS ......................... 36 025 
mode ............................... 44115 
MSMOs ............................. 36 025 
optional MSS .......................... 36 025 
station. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 385 
verification (Vn) ........................ 44 210 

TH SW TR104 01A-B2-BOARD ............... 20 060 
thermal 

0 

monitoring. . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 365 
PS105 ............................... 20250 
PS205 ............................... 20 250 
sense display .......... ;- ............... 44 600 
TR102 ............................... 20250 
TR104/TH10l ......................... 20 250 
TR201 /TR202 . . . . . . . . . . . . . . . . . . . . . . . . . 20. 250 
TR204 ............................... 20 250 
TR206 ............................... 20 250 
TR301 ............................... 20 250 

thermals ............................... 20 250 
THIRD SO= ............................. 40 090 
TH101 therma1. .......................... 20250 
TIMEDELA V command .................... 40 125 
timeout circuit. . . . . . . . . . . . . . . . . . . . . . . . . . . 20 055 
timer, 30-second ......................... 20 055 
timers, hardwired sequence. . . . . . . . . . . . . . . . . 20 340 
timing (ptr/kybd mode) .................... 44 090 
timing verification test (TVT) . . . . . . . . . . . . . . . . 13 015 
TIO single-cycle procedure .................. 14225 
TI, instruction counter trace ................. 44 296 
title, erase? ............................. 44 156 
TOO, block command ..................... 44 645 
TODC /time-of-day-clock) equivalent ........... 38010 
tool bag. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 015 
tools (see 11 015 for list) 
top card crossover connectors (TCC) . . . . . . . . . . 10 075 
top card crossover connectors 

01AB2 (peA) ........................... 10075 
top card crossover connectors 

pin numbering .......................... 10075 
TP, displaying the patch list ................. 44 655 
TP, display PSW and I/O trace .............. 44 296 
TPX, clear PSW and I/O trace ............... 44 296 
trace 

area ................................ 44 295 
array ................................ 34 030 
data camp not reset ..................... 44 159 
I/O device status (OOTM) ................. 44 297 
IFCC ................................ 14223 
instruction counter (OOT!) ................. 44 296 
PSW and I/O (OOTP) .................... 44 296 
PSW and I/O controls (OOTC) .............. 44 296 
saved.IFCC (OOTF) ...................... 44 297 
temperature 

screen. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 135 
summary . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 055 
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TRACE command ... , ..................... 40 125 
tracking error, vortage ..................... 20 110 
transfer halted. . . . . . . . . . . . . . . . . . . . . . . . . . . 44 1 59 
transferring control from one 

block to another ........................ 44 650 
transferring patches (K patchname) ........... 44 660 
translate address any V screen ............... 44 525 
translation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 260 
trap/branch and link stack. . . . . . . . . . . . . . . . . . 34 030 
troubleshooting FDS cables. . . . . . . . . . . . . . . . . 20 180 
TR101 removal/replacement ................. 12 055 
TR102 removal/replacement ................. 12 100 
TR104 removal/replacement ................. 12050 
TR104/TH101 thermal ..................... 20250 
TR201 removal/replacement ................. 12 067 
TR201/TR202 thermal ......... ' ............ 20250 
TR202 removal/replacement ................. 12 075 
TR204 removal/replacement ................. 12 100 
TR206 removal/replacement. . . . . . . . . . . . . . . . . 1 2 110 
TR216 removal/replacement (sw reg) .......... 12 081 
TR301 removal/replacement ................. 12 090 
TR102 thermal ........................... 20250 
TR204 thermal ........................... 20 250 
TR206 thermal ........................... 20 250 
TR301 thermal. . . . . . . . . . . . . . . . . . . . . . . . . . . 20 250 
TS, save IFCC ........................... 44 297 
TSX, clear saved IFCC ..................... 44 297 
TVT, timing verification test. . . . . . . . . . . . . . . . . 13 015 
typematic keys' .......................... 44 055 
type parameters ......................... 44 225 

U (PU logs) ................. ~ ........... 44 240 
UCW (unit control word) 

assignment (service aid) ................... 14035 
assignment table ....................... 14051 

UEPO switch reset ....................... 20340 
unit 

control word . . . . . . . . . . . . . . . . . . . . . . . . . . 14 035 
. emergency power-off switch ............... 10080 
emergency power-off .................... 20 045 

update circuits +2/4 and +8/16 .............. 34045 
update over 1024 UCWs .................... 44 159 
update procedure 

diskette EC . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 075 
UCW assignment ....................... 14035 

usage conflict . . . . . ; . . . . . . . . . . . . . . . . . . . . . 44 1 59 

(- 00 

lYl 
V EMC ABC logs ........................ 44240 
verification tests (Vn) ..................... 44 210 
vertical positioning keys ................... 44 060 
voltage 

adjustments 
IPS ............................... 20215 
PS210 ............................. 12066 
PS211 ............................. 12066 
PS212 ............................. 12066 
PS213. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 065 
switching regulators .................... 20 215 

distribution ............................ 20 155 
measurement points, IPS .................. 20215 
monitoring. . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 370 
pins 

board 03AA1 ......................... 20 213 
board A1 and B1 ...................... 20 205 
board A2 ........................... 20 210 
board B2 ........................... 20 211 
board C2 ........................... 20 212 
board 02 ........................... 20 205 

sense points, logic board .................. 20 241 
sensors, IPS ........................... 20085 
track chart ............................ 20 105 
tracking display ........................ 44 600 
tracking error .......................... 20 105 
tracking screen (MV) ..................... 20 100 

volume control, audible alarm 
3278 ................................ 44045 
3279 ................................ 44051 

V /R field (S/370 mode only) ................. 44 230 

( 

W command invoke procedure ............... 44 521 
W CSWs ...... ' ......................... 44 225 
W EMC 0 logs .......................... 44 240 

W trace-wrap ........................... 44 220 
wait indicator ........................... 44 035 
waiting for an address match to occur ......... 44 650 
WAIT command ......................... 40 125 
WCC=: ........................ ' ......... 40090 
wiring configuration, RSF card. . . . . . . . . . . . . . . 14 335 
wiring diagrams (RSF) 

EIA adapter ........................... 14555 
line plate (external modem) ................ 14 545 
protective coupler. . . . . . . . . . . . . . . . . . . . . . .14 565 
38LS/Japan ........................... 14535 
38LS/(U.SA and Canada) ................ 14525 

wng :check error ......................... 44 159 
word, channel status ...................... 14215 
wrap, channel wrap test (CWT) .............. 36071 
wrap test cable, channel . . . . . . . . . . . . . . . . . . . 11 015 
write 

ACR (ptr/kybd mode) .................... 44 090 
command (MSS) ........................ 20 350 
ptr/kybd mode ......................... 44 090 

X channel-data ........................... 44230 
X of part of shared range ................... 44 159 
XFER blockname ......................... 44 650 
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[1] 
V sync pulse ............................ 44 220 

rn 
Z (return to prog sys) 

from K screen ......................... 44 240 
from 0 screen ......................... 44 250 

01 A gate-card layout . . . . . . . . . . . . . . . . . . . . . . 14 105 
03AA1 voltage pins ....................... 20213 

2210 multimeter, Digitec** .................. 11 015 

30-second timer. . . . . . . . . . . . . . . . . . . . . . . . . . 20 055 
3278 Model 2A indicators ................... 44 050 
3278 Model 2A operator controls ............. 44 045 
3278-2A Display Console 

display mode. . . . . . . . . . . . . . . . . . . . . . . . . 44 095 
manual mode ........................ 44 095 
ptr/kybd mode ....................... 44 085 

3279 Color Display Console ................. 44 051 
3279 indicators .......................... 44 052 
3287 audible alarm ........................ 44 075 
3287 Printer ............................. 44 075 
38LS 

modem .............................. 34 170 
wiring and configuration (RSF) .............. 14 525 
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4300-FRIEND 
advanced capabilities .. , .................. 40 055 
CCW commands ..............•........ 40 135 
CCW flags ............. -............... 40 155 
command modifiers ..................... 40 155 
commands ............................ 40105 
how to use ........................... 40 040 
information requested by .................. 40 085 
loading from diskette .................... 40 040 
messages ............................ 40 095 
single CCW chain ....................... 40 045 
special storage areas ..................... 40 075 
unit control block (UCS) .................. 40 075 

4341 . 
configurations ......................... 32 020 
diagnostic test summarY .................. 36 025 
hardware EC level. . . . . . . . . . . . . . . . . . . . . . . 14 015 
model differences ....................... 32 015 
power logic level ....................... 14015 
processor data flow ..................... 43 010 
processor data flow diagram ............... 34 015 
processor logs summary .................. 38 010 
processor overview 

block diagram .....•........••........ 32 01 a 
highlights ..•.......................• 32 015 
modes of operation. . . . . . . . . . . • . . . . . . . . . 32 01 a 
optional features . . . . . . . . . . . . . . . . . . • . . . 32 020 
processor configuration ........•....•.... 32 020 
programming support ..••....•....•..... 32 010 
standard features . . . . . . . . . . . . . . . . . . . . . . 32 020 
01 A gate-card layout. • . • . . . . . . • . . . . . . . . . 14 105 

475/DM44, Tektronix· oscilloscope ........... 11 017 

53FD access and return . . . . . . . . . . . . . . . . . . . . 15 025 

* Trademark of Tektronix inc. 
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