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PREFACE

This manual contains information pertaining to the Internal Functional
Test Loadar, T3705A, the Diagnostic Control Module (DCM), X3705ACA,
the Internal Functional Tests (IFTs); X3705ABA-X3705JBA, and the

Initial Test, X3705ADA.

The material in this manual was previously released in D99-3705A
which has been replaced by:

IBM Maintenance Diagnostic Progaram Channel Adapter and Wrap All Lines
on-line test, D99-3705C.

IBM Maintenance Diagnostic Proaram Internal Functional Test Loader,
Diagnostic Control Hodule, Panel Line Test, and Initial Tests,

D%9-3705D

IRM Maintenance Diagnostic Program Internal Functional Tests Svmptom
Indexes, D99-3705E. ' o

Chapter 1 contains information about the IFT Loader T3T705A.
Chapter 2 describes the Diagnostic Control Module X3705ACA and
provides operational instructions. Chapter 3 provides information
about the Internal Functional Tests describing their use and operation
Wwith the DCM. This chapter also explains houw to use the Symptom
Indexes contained in DB%%-3705E. Chapter & provides a general
description of the Initial Tests and instructions for loading and
operating the test programs. Also included is a discussion of houw to
use the Initial Test Symptom Index contained in Appendix C.

Operating instructions and examples of using the panel line test is
included in Chapeter 5. The panel line test is a stand—-alone version

of the NCP-4 line test function.

Appendix A contains the Configuration Data Set (CDS) required by
the IFT Loader, DCM, and IFT. Appendix B contains a listing of stovs
originating from the DCM and includes a discussion of the action
required at each stop.

The initial test symptom index has been incorporated into this
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manual in Appendix C.

The Manual Routine Indexes previously found at the beginning of the
Symptom Indexes with manual intervention routines have been combined
and incorporated into Appendix D.

Companion manuals that should be referred to are:

IBM Maintenance Diagnostic Programs IFT Svmptom Index, D99-3705E.

IRM 3705 Communications Controller Theorvy Maintenance Manual,
§Y27-0107.

Prerequisite manuals that should be referred to are:

DOS OLTEP SRL, GC24-5086.

IBM Systems/360 Operating System On-Line Test Executive Prodaram,
GC28-6650.

OLTSEP Operators Guide, D99-SEPDT.

Guide to Using the IBM 3705 Communications Contoller Control Panel,
GA27-3087.

SUMMARY OF AMMENDMENTS FOR D99-3705D-01

Miscellaneous changes were made in several places in the manual.

Chapter 5 was changed to add paragraph 5.6 Panel Line Test Error Stops
khich was left out of the first edition.

Appendix D was changed to include a type 2 communication scanner

routine X6F2 which was added to the type 2 communication scanner in
Release 9.0.

iii T3705A
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SUMMARY OF AMMENDMENTS FOR D99-3705D-02

This version of the manual uas released via DCL. Changes for this
version Were made in Appendix A and were indicated by change bars to

the left of changed text.

SUMMARY OF AMMENDMENTS FOR D99-3705D-03

Changes are incoporated in the panel line test procedures in Chaptenr
5.

Appendix A has been changed to reflect Configuration Data Set
changes required for several RPQs.

SUMMARY OF AMMENDMENTS FOR D99-3705D-05

This edition incorporates DCL-3705D-04.

The information and error messages issued by the IFT Loader in Chapter
1 have been modified to improve clarity.

Several changes were made to Configuration Data Set description in
Appendix A for the new models J,K,L of the 3705 and the addition of

saeveral RPQ's.

The Initial Test Symptom Index in Appendix C has been changed to
reflect 20 bit data flou.

Appendix E has been added and it contains examples of IFT runs.

T3705A . iv
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SUMMARY OF AMMENDMENTS FOR D99-3705D-0

=il -—

This edition provides an updated Configuration Data Set Description.
In addition, the page numbers listed in the Manual Intervention

Routine Index have been corrected so that they agree with the page
numbers in the D99-3705E document.
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IBM 3705 INTERNAL FUNCTIONAL TEST LOADER T3705A

1.0 IFT LOADER

1.1 T3705A IFT LOADER

The IFT Loader (T3705A) executes in the host CPU under control of the
on-line test executive (OLTEP/OLTSEP) and controls loading diagnostic
programs into 3705 main storage. T3705A in the host and R0OS cod&-in
the 3705 cause the first module X3705AAA (type 1 or type 4 Channel
Adapter) or X3705ABA (type 2 or type 3 Channel Adapter) to be loaded
beginning at storage location X'00400'. Control of the 3705 is passead
to the module and either the Initial Test or the Diagnostic Control -
Module loads into the 3705 depending upon the request made to
OLTEP/OLTSEP in the options field. ("extz=nynn" causes the Initjial
Test to load and "ext=nnnn" causes the DCM to load.)

The IFT Loader has a built—-in error loop. The program is assembled
with a retry count of 10. This count can be modified, using the EL .
(N) option available through OLTEP or OLTSEP. If, during the retry,
the operation is successful, the IFT Loader continues to load the IFT.
If the retry count is exhausted, the loading of the IFT is aborted.

1.1.1 T3705A IFT LOADER REQUIREMENTS

When the IFT Loader is under control of DOS/OLTEP, the timer”ﬁﬁ§if£ej
assigned to the partition in which OLTEP is executing. o

The type 1 or type ¢ Channel Adapter Loader X3705AAA and the type 2
or type 3 Channel Adapter Loader X3705ABA attempt to disable the 3705
interface with a diagnostic DISABLE command each time the Initial
Test, the DCM, or an IFT is loaded. The 'clock out' line must drop
before the 3705 can go off~line. This line drops when the host CPU
STOP push button is pressed or when the CPU enters the wait state.

The IFT Loader depends upon 'clock out' dropping so the 3705 can go
off-line automatically. An operating situation under 0S or DOS could
result in maximum use of the CPU. This situation delays the uait
state and inhibits the running of the IFTs until the 3705 goes
off-line. During this time, the OLT prints a messzge indicating that
it is waiting for the 3705 to disable its channel interface. At the
same time, the 3705 loaders display an equivalent code in the display
lights. Refer to "Description of the Panel Displays at the 3705
During Load".

IFT Loader T3705A Page No. 1.1
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1.1.2 T3705A IFT LOADER USE PROCEDURES AND OPERATOR INSTRUCTIONS

Error printouts occur when the IFT Loader detects an error. The print
out contains all pertinent information about the error that can be
obtained by the IFT Loader. Bypass Printing Channel Errors option
inhibits the error printout. Refer to the DOS OLTEP SRL,

6C26-5086, the IBM Svstem/360 Operating Svstem On—-linse Test Executive
Program, GC28-6650, or the OLTSEP Operator's Guide, D99-SEPDT for a
description of the error printouts.

Various operator—-type messages can appear during operation of the
IFT loader. The messages provide operator guidance in getting
diagnostic programs into 3705 main storage.

] THE STATUS OF THE 3705 CANNOT BE DETERMINED. %xWARNING*
CONTINUATION WILL CAUSE THE ENTIRE 3705 TO BECOME UNAVAILABLE.
ENTER 'C' TO CANCEL OR 'P' TO PROCEED.

The OLT cannot determine the status (offline or stopline) of the
3705. If the OLT is allowed to continue, the OLT destroys the program
in 3705 storage. The CE has the responsibility for continuing by
responding wWwith a "C" or "P", as follouws:

r id, 'C' (for Cancel)
or
r idy, "P'" (for Proceed)

Any other response results in the program repeating the last line
of the above message. If, after five responses, the program has not
received either a C or P, it prints:

INVALID RESPONSE AFTER 5 REQUESTS.

The program assumes the response of 'C' and terminates the OLT.
§

ALL 3705 ADDRESSES ARE NOT STOPPED OR OFFLINE. MHAUWARNING ¢

CONTINUATION WILL CAUSE THE ENTIRE 3705 TO BECOME UNAVAILABLE.

ENTER 'C'" TO CANCEL, 'P' TO PROCEED, OR 'R' TO RETRY.

The OLT has been notified by the executive that all 3705 addresses
are not offline or stopped. If the OLT is allowed to continue, it
destroys the contents and operational characteristics of the 3705.

The CE is given the opportunity to make 2all addresses available to the
OLT using standard system facilities. He also has the responsibility

Page No. 1.2 T3705A IFT Loader
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for continuing by responding with a 'C', 'P', or 'R', as follous:

r id, 'C' (for Cancel)
or

r id,"'P’ (for Proceed)
or

r id,'R'" (for Retry)

The difference between a 'P' and "R' response is (1) P means
PROCEED, regardless of the offline or online status of the 3705
address and (2) R means that the operator has been taking the
addresses offline and wants the program to verify that all units are
noW available to the OLT.

Any other‘response results in the program repeating the last line
of the above message. If, after five responses, the program has not
received either a C, P, or R, it will print:

INVALID RESPONSE AFTER 5 REQUESTS

The program assumes the response of 'C' and terminates the OLT.
BAD RC YY FROM XXXXXXX

The IFT Loader has requested a function of the executive driver, and
the driver is incapable of performing the request. This may be
because of an invalid parameter list or an error that occurred uhile
the executive driver wWas performing the request. XXXXXXX is the name
of the function being requested, and YY is the code returned by the
executive program. The XXXXXXX field is filled by the IFT Loader to
give the name of the requested function. This message is a diaghostic
programming aid. If it occurs, a dump and other available information
should be submitted with an APAR (Authorized Program Analysis Report).

Following messages are available on hard copy to describe failures
and the operation that was attempted when a failure occurs:

BAD CC SIO

FAILED TO INTRPT

BAD STATUS ON SIO

IFT Loader ~ T3705A Page No. 1.3
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NOP CMD FOR 3705 LOAD BUTTON
RD CMD FOR IFT REQ

WRT CMD TO WRITE DATA

WRT CMD FOR LAST BLOCK

WRT IPL CMD SENDING LOADER

WRT CMD SENDING CONTROL WORD

If the DCM has already been loaded, the program indicates that the
CE can make a request at the 3705. If the DCM has not been loaded,
the program starts over by requesting the CE to press the LOAD push
button on the 3705.

PRESS LOAD ON 3705

This message occurs when the IFT Loader is initially started or in the
event of loss of control. It constitutes the beginning of the IFT
Loader and provides the synchronization between the 3705 and the host

CPU.

The CE is allouwed approximately 30 seconds to press the LOAD push
button at the 3705. This message repeats every 30 seconds until the
LOAD push button 1s pressed.

AWAITING 3705 INTERFACE DISABLE

The IFT Loader has transferred an IFT to the 3705 and is waiting for
the 3705 to go off-line. This maessage repeats every 20 seconds until
the 3705 channal intertace 15 disabled and the 3705 begins executing

the IFT.

If this massage occurs continuously and the IFT'S are not
executing, the 3705 is either unable to go off~line after the IFT'S
have been loaded, or unable to get back on-line after the IFT'S have
completed exacution. A CPU-bound system can cause this problem.

Pressing the STOP and then the START push buttons on the CPU

console drops the 'clock out' line long enough for the 3705 to go
off-line. Entering the wait state accomplishes this also.

Page No. 1.4 T3705A IFT Loader
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ENTER IFT REQUEST AT 3705

The IFT Loader has loaded the DCM in the 3705, and the DCM should now
be ready for an IFT request.

3705 LOADED WITH IFT X370533d

This message appears when an IFT module has been successfully
transferred to the 3705 without any errors being detected.

X370522a is the ID of the IFT module that was loaded. Refer to
"Data Set Name and IFT Function Chart", in this section, for module
IDs assighed to the IFTs.

ERP USED ON MOD X3705233

Each output operation to the 3705 is attempted up to ten times (unless
modified by option EL (N) ), if an error occurs. If the operation
being attempted is performed before the count is exhausted; the OLT
considers the data transfer successful and continues loading the IFT.
This message warns the CE that errors occurred uhile loading the IFT.

X37053ada IN ERROR,ABORT LOAD

This message occurs when the retry count (normally 10) is exhausted
and the error is still occurring. The IFT loader assumes loss of
control and restarts at the beginning. Refer *o the printout "“ERP
USED ON MOD X370Baaa".

WAITING FCR IFT COMPLETION

This message occurs every 20 seconds after an IFT has been loaded in
the 3705. Most of the IFTs disable the 3705. The IFT Loader is in a
loop issuing a NOP command to the 3705. If it receives condition code
(CC)=03, 3705 interface not enabled, it prints this message and waits
another 20 seconds. When the IFT enables the 3705, the IFT Loader
continues running.

INVALID PLINK MOD
The IFT Loader has detected an error in the requested module - an

address in the module was on an odd boundary. The IFT Loader returns
to the read command to allow the CE to enter another request at the

IFT Loader T3705A Page No. 1.5
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3705.
MOD X3705a@aa NOT IN OLTLIB

The IFT Loader has received an IFT request through a Read command, but
the characters received do not request a module contained in OLTLIB.
The IFT Loader returns to the read command to allow the CE to enter
another request at the 3705.

Refer to "Requesting IFTs", in this section, for information on
entering the IFT request at the 3705.

If the request is valid, the IFT module name X3705232d must be added
to the OLTEP/OLTSEP Library before the IFT can be loaded.

1.1.2.1 DESCRIPTION OF CONTROL PANEL DISPLAY DURING LOAD

Display A shouws the number of valid channel commands (Read, Krite,
IPL, Write, Break, or Sense) that occurred during the loading of a
module. This count is dynamically updated each time a Device End (DE)
is presented to end a good channel transfer. Display B shows various
errors or run indications, as follous:

1.1.2.1.1 X3705AAA Typre 1 or type & Channel Adapter Load Module
Control Panel Displavs

Display B Definition

O0FE Auaiting type 1 or type 4 channel interface disable
00FF Auaiting type 1 or type 4 channel interface enable
FFOO Auaiting type 1 or tvpe & channel level 3 interrupt.
0000 All other times

A hard stop at location TAR=06D6 indicates that the wrong loader is
being used for the channel; register X'79' bit 1.6 must be on if a
tvpe 1 or type 4 channel adapter is in the first frame position. (A
CDS error could also cause this stop.) A hard stop at location

Page No. 1.6 T3705A IFT Loader
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TAR=0668 indicates an error detected during loader operztion.

1.1.2.1.2 X3705ABA Type 2 or tvpe 3 Channel Adapter Load Module
Control Panel Displays

Displav B Definition
OOFE Anaiting type 2 or type 3 CA interface disable
O00FF Auaiting type 2 or type 3 CA interface enable

a. Normal "awaiting channel adapter level 3 interrupt™ indications.

Display B Definition

FFO1l Auaiting the level 3 request on entry from ROS. The DE
ending the IPL command is presented when this level 3 is

presented.

FFO04G Read command ended properly. Auaiting level 3 interrupt for
the CH Write (Control Word Write) command.

FFO05 Cl Write command ended properly. Amaiting level 3 interrupt
for the data Write command.

FFO6 Data Write command ended properly. Auaiting level 3
interrupt for the next CW HWrite or a Hrite Break command.

b. Abnormal "awaiting channel adapter level 3 interrupt®™ indications
occur if the Bypass Hard Stop option is selected in the test
request and an error is detected by the 3705 type 2 or type 3
channel adapter loader code. A two-phase recovery is attempted
in this situation. The error is reset and a program level 3
interrupt is requested to re-setup the INCWAR and OUTCHAR. The
program code re-enters the level 3 wait loop to await the next

command.
In the follouwing list, X is byte 1 bits 0-3 of display B.

X = 3 for the "awaiting program requested level 3 interrupt®

IFT Loader T3705A Page No. 1.7
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phase just described.

X = 1 for the "auaiting level 3 interrupt" ‘for the next command
after an error was detacted.
Display B  Definition

EFXL Auaiting the next level 3 interrupt, aftér detécting‘a
leval 3 interrupt from the wrong channel adapter.

FEM2 Auaiting the next level 3 interrupt, after detecting a
level 1 CCU request.

FFX3 Awaiting the next level 3 interrupt after detecting a type
2 CA level 1 request.

FFXG Auaiting the next level 3’inteirupf{“after being unable to
set the 'INCHWAR valid' latch.

FFX5" ‘Awaiting the next level 3 interrupt, after being unable to

. - set the "OUTCWAR valid' latch. ' ”

FFX6 Awaiting the next level 3 interrupt, after detecting and
resetting the 'selectives/system reset' latch.

FFEX7 Auaiting thé‘next levelr3 fnterrupf, after detecting an
invalid CSBAR value at the end of a data transfer.

FFEX8 Auwaiting the next level 3'interrupf;‘after detecting an
invalid count (non-zero) in the CA count register, at the
end of a data transfer. ‘

c. . Error stop indications occur if the Bypass Hard Stop option is
not selacted in the test request and an error is déteqted by the
3705 type 2 or type 3 Channel Adapter code. S
Display B Definition

001Z 'These-d%éplay codes are defined in Phe same wWay as the
error conditions under "Abnormal awaiting channel adapter
level 3 interrupt indications', preceding. A hard stop

occurs prior-to entering the level 3 wait loop. Z

corresponds to byte 1, bits 4-7, of display B, as defined

~in "Abnormal. awaiting channel adapter level S‘interrupt
Page No. 1.8 T3705A IFT Loader
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indications”™, preceding.

A hard stop at the location where TAR contains X'06D6' indicates
that the wrong loader is being used for the channel; register X'79°
bit 1.6 must be a zero if the type 2 or type 3 channel adapter is in
the first frame position. A CDS error could also cause this stop.
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2.0 DIAGNOSTIC CONTROL MODULE X3705ACA

2.1 X3705ACA DIAGNOSTIC CONTROL MODULE DESCRIPTION AND PURPOSE

The diagnostic control module (DCM) provides functions for requesting,
loading, and controlling the internal functional tests (IFTs), for
interfacing the IFTs with the control panel, and for displaying erronr
information and setting up scoping loops. The functions provided are:
° Routine selection

e Manual intervention routines

® Abort control

L Control panel interface

) Routine execution

L Error control information

° Scope synchronization

2.1.0.1 ROUTINE SELECTION

The routine selection facility allows selection of:

] One routine of one IFT - for a single adapter or for all adapters
tested by this IFT.

) All the routines of one IFT - for a single adapter or for all
adapters tested by this IFT.

] All the routines of all IFTs for all adapters.

L Bypassing or including manual intervention routines in the
request. The CE sense suWitch, "include manual intervention
routines', controls this option.

. Bypassing or including problem definition routines in the

request. The CE sense suwitch, "problem definition mode",
controls this option.
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® Repeating a routine X times before the next routine is executed.
If this option is not selected, the routines are executed
sequentially. The range of X is from 1 to 256 and X can be
displayed and set from the panel. The preset value of X is 128.
The CE sense switch, "Repeat Each Routine X Times", controls this

option.

L Continuously cycling the entire request, whether for one routine
or for all routines. The CE sense switch, "cycle on request",

controls this option.

e Stopping before the execution of each routine. This allous the
operator time to prepare for the execution of the routine; for
example, time to set up an address compare stop for a location
within the routine. Panel utilities can also be used at this
time. The CE sense switch, "halt before execution', controls

this option.
2.1.0.2 MANUAL INTERVENTION ROUTINES

Manual intervention routines can be bypassed or included in the
request via sense switch, "include manual intervention routines™.

Manual intervention stops are indicated by a display code (display
B contains X'FXXX'") that refers to the symptom index. Display B, byvte
G0, bits 0-3 is X'F' for all manual intervention stops.

Data can be entered by the STORAGE ADDRESS/REGISTER DATA suitches
on the control panel and the routine continues after the stop.

2.1.0.3 ABORT CONTROL

The abort control facility allouws abortion of one routine of a request
or of an entire request.

Page No. 2.2 X3705ACA Diagnostic Control Module
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The abort function causes the DCM to abort the current routine or the
entire current request. To abort a request or routine:

1. Set the DISPLAY/FUNCTION SELECT suwitch to FUNCTION 6 (Abort
position).

2. Set STORAGE ADDRESS/REGISTER DATA suitches B, C; D, and E
according to the following:

Routine Abort - Any one of the switches to a value other
than 'F'.

Request Abort - All of the suitches to ‘F'.

3. Press the INTERRUPT push button if the program has not stopped.
Press the START push button if the HARD STOP light is on.

4. The PROGRAM DISPLAY light must be on, if not, see "Determining
Why PROGRAM DISPLAY Is Not On'". Request abort should set X'80F2"'
in display B and should set the next routine number in display A.
Request Abort must be used to abort the routine permanently.

2.1.0.4 CONTROL PANEL INTERFACE

The DCHM uses the control panel to display all the codes listed in the
symptom indexes of the IFT. All references to displays A and B are
for bytes 0 and 1 only, unless byte X is specified in the stop or
error code. The DCM can display:

Adapter, IFT, and routine number

IFT routine error codes

IFT routine manual intervention codes
DCM operator guidance codes

DCM error codes

Panel utility displays

The DCM allows the input of manual intervention data and selection
of panel utilities (such as set/resets/display CE sense switches) by
the control panel.

The adapter, IFT, and routine are displayed in display A when the
IFT is executing and when an error stop occurs. The display is
formatted with the first Hex digit in byte 0 being the adapter, the
second Hex digit is the IFT, and byte 1 is the routine number.

Diagnostic Control Module X3705ACA Page No. 2.3
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When an IFT is stopped for an error , display B contains the error
code formatted with the first Hex digit in byte 0 being zero, the
second Hex digit is a loop count, and byte 1 is the error code. If
the first Hex digit in display B byte 0 is X'F', a manual intervention
routine stop occurred and the program is awaiting a response.

DCM operator codes are identified by either display A being X'0000"
or X'FFFF'. The first Hex digit in display B is X'8' for either DCHM
operator guidance or DCM error codes. However, DCM error codes have
the adapter;, IFT, and routine number displaved in display A.

Panel utility displays are variable depending upon the control
panel switch settings.

2.1.0.5 ROUTINE EXECUTION

The routines are executed sequentially, by section. For example, i¥f
IFT 6 has two sections and tests two adapters, the sequence is:

Adapter 1, IFT 6, Section 1
Adapter 2, IFT 6, Section 1
Adapter 1, IFT 6, Section 2
Adapter 2, IFT 6, Section 2

The DCM displays the following information at the beginning of
each routine (byte X is 0):

Display A
Byte 0
Bits 0-3 = Number of adapter being tested
Bits 4-7 = Number of active IFT
Byte 1
Bits 0-7 = Number of active routine
Display B
Byte 0
Bits 0-4 = 0
Bits 5-7 = Low order three bits of the error counter
Byte 1 = 0

At the completion of a request, the displays indicate that the
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request was either aborted, completed with no errors detected, or
completed with errors detected.

2.1.0.6 ERROR CONTROL INFORMATION

The DCM stops and displays error codes for detected failures. The
error codes are listed in a symptom index in APPENDIX B. Other error
information may be available in registers or storage locations as
listed in the description of the error code in the symptom index.

The DCM allous a bypass of the error stop when a failure is
detected via the "bypass error stop'" CE sanse switch. The error code
is displaved even if the stop is bypassed.

The DCM allows selection of a desired failure to loop on. Two loop
options are available. The Loop on First Error option causes the
smallest possible loop internal to the routine. The Restart Routine
on First Error option restarts the current routine. The scoping loop
continues, whether the failure occurs again or not. The CE sense
suitches,; "loop on first error” and "restart routine on first error',
control these options. The DCM stops and displays error codes for any
new failure while it is a scoping loop.

The DCM allows a bypass of the error stop when a new failure is
datected while the DCHM is in a scoping loop. The error codes for the
new error is not displaved so that it will not interfere with the
original error code display. Thae CE Sense switch, "bypass new error
stops®™, controls this option.

Failures detected in a pretest routine block automatically cause
looping in the pretest block. This prevents execution of the routine
without the proper setup; therefore, the scope picture for the test
function of the routine is traced only when the setup is proper.

The DCM increments an error counter when a failure is detected.
The counter range is from 0 to 127, with an overflow indicator. The
lou-order three bits of this counter are shown in the error count

display in display B. The counter is reset to zero for each neu
request.

2.1.0.7 SCOPE SYNCHRONIZATION

The DCM controls scope sync pulses on tuwo test pins. Scope sync point
l (01A-B3M2P10) is used to sync on the beginning of each routine or on
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the harduare setup block when the DCM is in a scoping loop. Scope
sync point 2 (01A-B3M2P13) is used to sync on the test function of a

test routine.

Test pins 1 and 2 may be used together to count repetitions of the
test function. Test pin 1 is used to trigger the scope, and the
delayved sweep is used to count the number of pulses (each pulse
represents one repetition) on test pin 2.

See "Setting Up a Scoping Loop"™ in this section for information on
establishing a scoping loop for a failure.

The STORAGE ADDRESS/REGISTER DATA suitches on the control panel can
also be used to establish a sync reference on a test pin
(01A-B3P2509), at any location in any IFT routine or in the DCM. A
syhc pulse is caused when the address for fetch or store (controlled
by the LOAD/STORE ADDRESS COMPARE suwitch) is the same as the address
in the STORAGE ADDRESS/REGISTER DATA suwitches.

2.1.0.8 CONTINUING FROM AN ERROR STOP OR MANUAL INTERVENTION STOP

The continue function causes the test routine to proceed from the
point of the stop. It may also allou for data input to the test
routine. The displays must indicate either a DCM stop code, an error
stop code, or a manual intervention stop code to use this function.
1. Set the DISPLAY/FUNCTION SELECT switch to FUNCTION 5.

2. If the code in the displays is for manual intervention (display B
byte 0=X'F0'), set the STORAGE ADDRESS/REGISTER DATA suwitches as
specified in the symptom index for the IFT being run.

3. Press the START push button.

4. The PROGRAM DISPLAY light must be on. If it is not, see
"petermining Why PROGRAM DISPLAY Light Is Not On".

5. Display B is set to zeros; houwever, it may not display the zeros
long enough for them to be visible.

2.2.1 PANEL UTILITIES

The panel utilities provide the CE with the ability to perform DCM
utility functions. The DCHM utilities such as setting or resetting CE
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suitches, displaying storage, and displaving registers.

The panel utilities can be used only when the DCM is executing in
3705 storage. The DCHM overrides panel utility displays if the
executing routine requires a display. Displays are required for
Manual Intervention routines and error stops that are not bypassed.

2.2.1.1 REFRESH LAST DCM DISPLAY CODE " 4

This utility function restores in displays A and B the last code
displayed by the DCM (excluding displays made by panel utilities). If
another panel utility is active; this function cannot be set up. See
"sStop Panel Utility™.

1. set the DISPLAY/FUNCTION SELECT suitch to FUNCTION 1.
2. Set the STORAGE ADDRESS/REGISTER DATA suwitch B to '0°'.

3. Press the INTERRUPT push button if the program is running. Press
START push button if the HARD STOP light is on.

4. If the START push button was pressed after a hard stop display,
the PROGRAM DISPLAY and HARD STOP lights must be on. (If they
are not see "Determining hy PROGRAM DISPLAY Light Is Not On'".)

5. Displays A and B contain the codes last displayed by the DCM.
2.2.1.2 CONTINUOUS DISPLAY WITHOUT TEST

This utility function continuously displays the contents of a
spacified storage location or register address. The display occurs at
each timer interrupt (about 10 times per second) and the data
displayved is not tested for any required conditions. The display is
bypassed if the DCM is stopped for an error stop, manual intervention
stop, or DCM code, or if the DISPLAY/FUNCTION SELECT suwitch is not in
FUNCTION 1, 2, or 3. If another panel utility is active, this
function cannot be set up. (See "Stop Panel Utility".)

1. Set the DISPLAY/FUNCTION SELECT switch to FUNCTION 1.
2. Set the STORAGE ADDRESS/REGISTER DATA switch B to "2".

3. Press the INTERRUPT push button if the program is running. Press
the START push button if the HARD STOP light is on.
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G. If the START push button was pressed after a hard stop display,
the PROGRAM DISPLAY and HARD STOP lights must be on. (Otheruise,
see "Determining Why PROGRAM DISPLAY Light Is Not On".)

5. Display A should be X'0000' and display B should be X'8066'. See
the symptom index for other values.

6. Select the type of display:

Type of Display DISPLAY/FUNCTION SELECT
Suitch
storage STORAGE ADDRESS Position
Register REGISTER ADDRESS Position
7. Select the address to display:
Type of Display STORAGE ADDRESS/REGISTER
DATA Suitches
Storage Address in swuitches A, B, C, D, E
Register Address in switches B and D

8. Press the START push button if the HARD STOP light is on. Press
the INTERRUPT push button if the program is prunning.

9. If the START push button was pressed after a hard stop display,
the PROGRAM DISPLAY and HARD STOP lights must be on". If they
are not, see "Determining Why PROGRAM DISPLAY Light Is Not On.

10. Display A should be X'0000' and Display B should be X'8068" to
indicate that the setup is complete. See the symptom indexes in
D99~3705E. for other values.

11. If the HARD STOP light is on, set the DISPLAY/FUNCTION SELECT
switch to 5 and press the START push button to coentinue.
Otheruise, do as requested in the original stop code.

12. Set the DISPLAY/FUNCTION SELECT suwitch to FUNCTION 1, 2, or 3,
for the display to be made during each timer interrupt.

13. The utility is active until stopped. (See "Stop Panel Utility.)

Page No. 2.8 X3705ACA Diagnostic Control Module
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2.2.1.3 CONTINUOUS DISPLAY WITH TEST

This utility function continuously displavs the contents of a
specified storage location or register address. The display appears
during each timer interrupt.

The data displaved is tested with a mask and an expected bit
pattern (a single bit or a number of bits of the data may be tested).
If the data is not equal to the expected data, the DCM causes a hard
stop. The mask is ANDed with the data. The expected data is
EXCLUSIVE ORed with the result of the AND. If the result is not zero,
a hard stop cccurs. Turn the DISPLAY/FUNCTION SELECT suitch to
FUNCTION 5 and press the START push button to continue.

This display is bypassed if the DCM is stopped for either an error
stop, a2 manual intervention stop, a DCM code, or if the
DISPLAY/FUNCTION SELECT switch is not set to FUNCTION 1, 2, or 3.

Although the display function may be bypassed because of the
DISPLAY/FUNCTION SELECT switch position or a stop code display, the
test data function is performed as long as the utility is active.

This utility cannot be set up if another panel utility is active.
See "Stop Panel Utility".

1. Set the display/FUNCTION SELECT suwitch to FUNCTION 1.
2. Set the STORAGE ADDRESS/REGISTER DATA switch B to 3.

3. Press the INTERRUPT push button if the program is running. Press
the START push button if the HARD STOP light is on.

G, If the START push button was pressed after a hard stop display,
the PROGRAM DISPLAY and HARD STOP lights must be on. (If they
are not, see "Determining Why PROGRAM DISPLAY Light Is Not On"™.)

5. Display A should be X'0000' and display B should be X'8064%. See
tha symptom index for other values.

6. Enter the mask to be used to test the data in the STORAGE
ADDRESS/REGISTER DATA suitches.

7. Press the START push button if the HARD STOP light is on. Press
the INTERRUPT push button if the program is running.
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8. If the START push button was pressed after a hard stop display,
the PROGRAM DISPLAY and HARD STOP lights must be on. Display A
should be X'0000' and display B should be '"8065"'.

9. Enter the expected data in the STORAGE ADDRESS/REGISTER DATA
suitches.

10. Press the START push button if the HARD STOP light is on. Press
the INTERRUPT push button if the program is running.

11. If the START push button was pressed aftter a hard stop display,
the PROGRAM DISPLAY and HARD STOP lights must be on and display A
should be X'0000' and display B should be X'8066"'.

12. If the HARD STOP light is on, set the DISPLAY/FUNCTION SELECT
suitch to 5 and press the START push button to continue or to do
what was requested by the original stop code.

13. The DISPLAY/FUNCTION SELECT suitch must be set to FUNCTION 1, 2,
or 3 to make the display during each timer interrupt.

14. The utility is active until stopped. (Seea "Stop Panel Utility".)

Example:

Set the switches as follows to display the contents of storage
location X'1888"' at every timer interrupt, and to hard stop if bit 0.0

is a 1l:

Display B Code Function STORAGE ADDRESS/REGISTER DATA
Suitches
A BCDE
8064 Enter mask 08000
8065 Enter expected data 000O00O0
8066 Enter storage or 018 8 8 with
register address DISPLAY/FUNCTION

SELECT in STORAGE
ADDRESS position
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2.2.1.4% ADDRESS COMPARE DISPLAY WITHOUT TEST

This utility function displays the contents of a specified storage
location or register address. The display appears when the address
compare interrupt occurs. The data displayed is not tested for any
required conditions. (S5ee "LOAD/STORE Address Compare Switch" in the
IBM 3705 Communications Controller Theorv Maintenance Manual,
sY27-0107).

The display is bypassed if the DCM is stopped for an error stop,
manual intervention stop, DCM code; or if the DISPLAY/FUNCTION SELECT
switch is not in FUNCTION 1, 2, or 3.

If another panel utility is active, this function cannot be set up.
(See "Stop Panel Utility".)

1. Set the DISPLAY/FUNCTION SELECT switch to FUNCTION 1.
2. Set the STORAGE ADDRESS/REGISTER DATA switch B to 4.
3 -~ 12. Same as steps 3 - 12 of "Continuous Display Without Test™.

13. Set up for either a load or a store address compare operation.
Set the STORAGE ADDRESS/REGISTER DATA suitches to the storage
address where the compare is to be made. Set the MODE SELECT
switch to ADDRESS COMPARE INTERRUPT. The display can be stopped
and started with the MODE SELECT suitch.

2.2.1.5 ADDRESS COMPARE DISPLAY WITH TEST

This utility function displavs the contents of a specified storage
location or register address. The display appears when the address
compare interrupt occurs.

The data that is displayved is tested with a "mask and expected bit"
pattern (3 single bit or a number of bits of data may be tested). If
the data is not equal to the expected data, the DCM makes a hard stop.
Turn the DISPLAY/FUNCTION SELECT suwitch to FUNCTION 5 and press the
START push button to continue.

The display is bypassed if the DCM is stopped for either an error

stop, manual intervention stop, a DCM code, or if the DISPLAY/FUNCTION
SELECT suitch is not set to FUNCTION 1, 2, or 3.
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If another panel utility function is active, this function cannot
be set up. (see "Stop Panel Utility".)

1. Set the DISPLAY/FUNCTION SELECT switch to FUNCTION 1 (utility
position).

2. Set the STORAGE ADDRESS/REGISTER DATA suwitch B to 5.

3 - 18. Same as steps 3 - 18 of "Continuous Display Without Test"™
previously defined.

19. Set up either a load or store address compare operation. Set the
STORAGE ADDRESS/REGISTER DATA switches to the storage address
where the conpare 1is to be made. Set the MODE SELECT switch to

ADDRESS COMPARE INTERRUPT. The display can be stopped and
started with the MODE SELECT switch.

Example:

To display the contents of register X'15' after the instruction at
location X'1924' has been executed and to make a hard stop if bits 1.1
and 1.2 of register X'15' are zero:

Display B Code Function STORAGE ADDRESS/REGISTER DATA
Switches
ABCDE
8064 Enter mask 00060
8065 Enter expected data 0 0 0 60
8066 Enter storage or 0 105 0 with
register address DISPLAY/FUNCTION

SELECT in REGISTER
ADDRESS position

set up either a load or a store address compare interrupt. Set the
STORAGE ADDRESS/REGISTER DATA suwitches to X'01924' and set the MODE
SELECT suwitch to ADDRESS COMPARE INTERRUPT.
CAUTION on using THE ADDRESS COMPARE INTERRUPT

If the address compare interrupt is used,; either in the 3705 DCM

utilities or while running the 3705 Initial Test IFTs, unexpected
errors may occur. Some of the tests cause intentional parity errors
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and CCU checks by means of an Output X'78' which affects the next
instruction cvcle. Some of the tests are time dependent and the extra
time needed to handle the address compare interrupt causes errors.

The level 1 interrupt that occurs for the address interrupt may be
reported as an error by some tests and may not cause errors in other
tests depending upon when the address compare interrupt occurs.

2.2.1.6 SET OR DISPLAY REPEAT COUNT

This utility function displays or changes the repeat count. The
repeat count determines the number of times each routine is executed
before proceeding to the next routine, when the CE sense switch
"repaat each routine X times"™ is set. The alloued range of the repeat
count (X) is from 0 to 255 (0 is treated as 256).

If another panel utility function is active, this function cannot
be set up. (See "Stop Panel Utility'".)

1. Saet the DISPLAY/FUNCTION SELECT switch to FUNCTION 1.
2. Set the STORAGE ADDRESS/REGISTER DATA suitches to the following
positions (dash indicates that that switch may be set to any

position):

ADDRESS/DATA Suitch

A BCDE
Set Count - 6 - HH
Display Count -7 - - =

Where HH is the desired value of the repeat count in Hex.

3. Press the INTERRUPT push button on the control panel if the

program is running. Press the START push button if the HARD STOP
light is on.

4. If the START push button was pressed after a hard stop, the
PROGRAM DISPLAY zand HARD STOP lights must be on. (If they are
not, see "Determining Why PROGRAM DISPLAY Light Is Not On'.)

5. Display A should be X'0000' and display B should be XY60HH' or
X'70HH', where HH is the value of the repeat count. See the
symptom index for other values. If the HARD STOP light is on;
set the DISPLAY/FUNCTION SELECT suwitch to 5 and press the START
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push button to continue.
2.2.1.7 SET, RESET, DISPLAY CE SENSE SWITCHES
CE sense suitches to control execution of the IFTs may be set and
reset With the ADDRESS/DATA sumitches by using this panel utility, or

upon reaching part 2 of the IFT request. See step 6 in "Requesting
and Terminating IFTSY,

2.2.1.7.1 Bypass New Error Stops Sense Switch

This suwitch causes the DCHM to bypass new error stops while looping on
a selected error code. IT this switch is not set, the DCM stops for
new errors detected during the loop.

2.2.1.7.2 Wait Before Continuing Sense Switch

This switch causes the DCM to wait after the INTERRUPT or START push
buitons are pressed (with display B containing X'806F'). The wait
allouws the operator to alter the STORAGE ADDRESS/REGISTER DATA
suwitches for address compare or other uses. The DCM continues from
the wait when the DISPLAY/FUNCTION SELECT switch is changed to
FUNCTION 5 and the START push button is pressed.

2.2.1.7.3 Problem Definition Mode Sense Suitch

This suitch causes a manual intervention code to be displaved in
display B. The user must look in the appropriate IFT symptom index to
determine the correct setup procedure. This mode gives the operator
control over running lengthy CCU Storage Protect IFT routines.

Page No. 2.14 X3705ACA Diagnostic Control Module

ceoeococ o

oo

™
J

N
/

#
N

{
~_/

~
v

e
S



F

o
©
o
o
®
®
o
®
®
)

OO0 00000000

IBM MAINTENANCE DIAGNOSTIC PROGRAM D99-3705D-06
IBM 3705 DIAGNOSTIC CONTROL MODULE X3705ACA

2.2.1.7.46 Restart Routine on First Error Sense Switch

This switch causes the DCM to restart the current routine when the
first error is detected. Once this sense switch is set, the DCM
restarts the routine at the point of the first error detected even
though the error may not occur on subsequent restarts. This suitch
may be set when the routine is stopped to display an error code and
must be reset to exit the routine.

2.2.1.7.5 Loop on First Error Sense Suitch

This switch causes the DCM to loop the routine on the first error
detected. The loop taken by this option is the smallest possible loop
within the rountine. Once this sense suitch is set, the DCH loops the
routine at the point of the first error detected even though the error
is not detected on subsequent loops. This switch may be set when the

routine is stopped to display and error code and must be reset to exit
the routine.

2.2.1.7.6 Bvypass Error Stop Sense Suitch

This switch causes the DCM not to stop for error displays unless it is
a new error display. This must be set with the restart routine on
first error and the loop on first error to cause continuocus looping.
If this suitch is not set with the restart and loop switches, the DCM
stops With the error displayed each time the error is detected. For
intermittent problems, this switch can be used to determine the
relative time between failures.

2.2.1.6.7 Cvcle on Request Sense Suitch

This switch causes the DCM to repeat the requested IFT routine onr
group of routines until the switch is reset.
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2.2.1.7.8 Include Manual Intervention Routines Sense Suitch:

This suwitch causes the manual intervention routines to be included in
the requested IFT.

2.2.1.7.9 Repeat each routine Sense Switch

This switch causes the DCM to repeat each routine the number of times
specified by a repeat count. The requested routine repeats 128 times
unless the repeat count is changed by the user. See "Set or Display
Rapeat Count" to change the repeat count.

2.2.1.7.10 Halt before execution Sense Switch

This switch causes the DCM to halt before executing each teast routine.

2.2.1.8 SETTING CE SENSE SWITCHES

Any of the suitches may be set or reset separately. The switches
can be displaved, one byte at a time.

If another panel utility function is active, this function cannot
be set up. (See "Stop Panel Utility".)

1. Set the DISPLAY/FUNCTION SELECT suwitch to FUNCTION 1.
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2. Set the STORAGE ADDRESS/REGISTER DATA suitches to the following
positions (dash indicates that that switch may be set to any
position):

ADDRESS/DATA Switches

A BCDE
Set switches in byte S -9 S MM
Reset switches in byte S - ASHMM
where: S = 0 or 1 for the desired byte
MM = the bit position of the switches to be set or reset.
If MM = 00, the selected byte of the suitches will
be displaved, but not changed.
X = set to 0 when multiple CE sense suwitches are not
desired.
Byte 0 MM
Byvpass New Error Stops X1
Wait before continuing. 8X
Bytel
Problem Definition Mode X1
Restart Routine on First Error X2
Loop on First Error XG
Bvypass Error Stop X8
Cycle on Request 1X
Include Manual Intervention 2X
Routines
Repeat Each Routine N Times GX
Halt Before Execution 8X

Combine the above for the value of MM.

3. Press the INTERRUPT push button if the program is running. Press
the START push button if the HARD STOP light is on.

4. If the START push button was pressed after a hard stop display,
the PROGRAM DISPLAY and HARD STOP lights must be on. (If they
are not, see "Determining Why PROGRAM DISPLAY Light Is Not on".)

5. Display A should be X'0000' and display B should be '95MM' or

Diagnostic Control Module X3705ACA Page No. 2.17



IBM MAINTENANCE DIAGNOSTIC PROGRAM D99-3705D-06
IBM 3705 DIAGNOSTIC CONTROL MODULE X3705ACA

*ASMM', uhere S is the byte of the suitches and MM is the value
of the suitches. If the HARD STOP light is on, set the
DISPLAY/FUNCTION SELECT suitch to FUNCTION 5 and press the START
push button to continue or respond as requested by the last stop

code.
2.2.1.9 STOP PANEL UTILITY

This utility function allouws stopping the setup of a utility or
stopping an active utility.

1. Set the DISPLAY/FUNCTION SELECT suitch to FUNCTION 1.
2. Set the STORAGE ADDRESS/REGISTER DATA suitch B to 1.

3. Press the INTERRUPT push button on the control panel if the
program is running. Press the START push button if the HARD STOP

light is on.

G . If the START push button was pressed after & hard stop display,
the PROGRAM DISPLAY and HARD STOP lights must be on. (If they
are not, see "Determining Why PROGRAM DISPLAY Light Is Not On".)

5. Display A should be X'0000' and display B should be 8060. See
the synptom index for other values. If the HARD STOP light is
on, set the DISPLAY/FUNCTION SELECT suwitch to 5 and press the
START push button to continue or do what wras requested from

previous stop code.
2.2.1.10 DYNAMIC COMMUNICATIONS TO ROUTINES

This utility function allows communication with executing routines.
The data entered by this utility function is stored in the DCM control
table and may be referred to by any executing routine. Each routine
that uses this facility has a description in the symptom index for the

data to be entered and its use.
1. Set the DISPLAY/FUNCTION SELECT switch to FUNCTION 1.

2. Set the STORAGE ADDRESS/REGISTER DATA suWitches to the follouwing
positions (dash indicates that that suitch may be set to any

position.)

ADDRESS/DATA SWITCHES.
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ABCDE
- D X X X
The XXX is the data that is to be passed to the routine.

3. Press the INTERRUPT push button if the program is running. Press
the START push button if the HARD STOP light is on.

G. Display B will be set to the data entered.

5. If the START push button was pressed after a hard stop display,
the HARD STOP light should be on, and the DCM is ready for your
next input.

2.2.1.11 DISPLAY STORAGE OR REGISTER CONTENTS

This utility function allows displaying a selected storage location or
register via a program display. The maintenance cycle steal is not
used. Because the push button interrupt handler uses the registers;
register displays in the program level at which this utility function
was requested may not agree with the display obtained by the
maintenance cycle steal panel display. Also, requested display
locations are not checked for validity and can cause inputsoutput
checks or address exception checks.

1. Select the type of display:

Type of Display DISPLAY/FUNCTION SELECT Suitch
Storage Function position 2
Register Function position 3

2. Select the address to display:

Type of Display STORAGE ADDRESS/REGISTER DATA Suwitches
Storage Address in switches A, B, C, D, E
Register Address in switches B and D

3. Press the INTERRUPT push button if the program is running. Press
the START push button if the HARD STOP light is on.

4. If the START push button was pressed after a hard stop display,
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the PROGRAM DISPLAY and HARD STOP lights niust be on. If they are
not, see "Determining Why PROGRAM DISPLAY Light Is Not oOn".

5. Display A should contain the requested storage or register
address. Display B should contain the contents of the requested
address. See the symptom indexes in D99-3705E for other values.

2.2.2 SUMMARY OF DISPLAY/FUNCTION SELECT SWITCH POSITIONS

The DISPLAY/FUNCTION SELECT switch

is tested by the DCM when the

INTERRUPT push button is pressed and every time the START push button
is displavyed. The following summarizes

is pressed after a stop code

the functions that can be selected (a dash indicates that the switch

is not used):

DISPLAY/FUNCTICON ADDRESS/DATA
SELECT Position Switches
ABCDE
STORAGE ADDRESS YYYYY
REGISTER ADDRESS -R-R -
FUNCTION 1 -0 - - -
_1_.__
-2.._-
_3..._...
_4..._...
_5..—.-
- 6 - HH
_7......-
-9 S MM
- AS MM
- AS 00
- D X X X

Page No. 2.20 X3705ACA

FUNCTION

Display location YYYYY

Display register RR

Refresh last DCM display

Stop panel utilities

Sat up continuous display
without test

Set up continuous display
with test

Set up address compare display
without test

Set up address compare display
Wwith test

Set repeat count to HH

Display repeat count

Set CE sense switches

Reset CE sense suitches

Display CE sense suwitches

(8S=0 for byte 0 of swuitches
1 for byte 1 of suitches

MM=selected bits to set or reset.?

Dvnamic communications to
routines
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A BCDE
‘E’ FUNCTION 2 XX XXX Display storage contents at
(P=Adapter Number
0 1=IFT Number
AXXXX.
FUNCTION 3 - R -R - Display register contents of
0 register RR
FUNCTION 4 - PIRR Part 1 of request
- MMMM Part 2 of request
o RR=koutine Number
MMMM=CE sense suWitches)
‘ED FUNCTION 5 VR XY Z Continue from the error stop
or manual intervention stop.
(If it is an error stop, VHXYZ
o is not used. If it is a manual
intervention stop, VKHXYZ is
used by the routine as specified
in the symptom index.)
FUNCTION 6 - FFFF Abort total request
----- Abort current routine
, FUNCTICON 1,2,3 Utility display positions
|
“ FUNCTION 6,5,6 DCM displays of routine codes
| (Stop codes are displaved when
. the suitch is set to one of the
FUNCTION positions (1 to 6).
. Byte 0 CE Sense Switches MM
Bypass New Error Stops X 1
. Wait before continuing 8 X
. Byte 1 CE Sense Switches MM
Problem Definition Mode X 1
. Restart Routine on First Error X 2
Loop on First Error X 4
Bypass Error Stop X 8
. Cvcle on Request 1 X
. Diagnostic Control Module X3705ACA Page No. 2.21
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Include Manual Intervention Routines
Repeat Each Routine N Times
Halt Before Execution

N
XX X

Khere X is set to 0 when multiple CE sense switches are not desired.
2.2.3 SETTING UP A SCOPING LOOP
The DCM and IFTs provide tuwo looping options for detected failures.

Loop on First Error selects the smallest possible loop within the
IFT. The loop includes the hardware set up, pretest, set scope sync
point 2, test, analysis, and error display. The loop for this option
normally takes less tima to execute than the Restart on First Error
option. The loop continues;,; whether or not the error occurs again.

Restart Routine on First Error selects a loop that starts at the
beginning of a routine, continues the routine to the point where the
error is first detected, and restarts the routine again. The loop for
this option requires more time; however, it may be required for
sequence-sensitive failures. The loop continues,; whether or not the
error occurs again.

‘Jjse the continue function to continue from the error stop after
selecting the looping option. The time required to stop on the error
code again indicates the length of the loop. Repeat this process
several times using the longest length of time.

To obtain continuous running loops; the "bypass error stop”™ CE
sense suwitch must also be set.

If an error other than the one selected for looping occurs, the DCM
stops to display the new error code. To bypass stops for other
errors, set the "bypass neuw error stop" CE sense switch.

Khen the scoping loop is running correctly, the scoping indicator
(display B, bit 0.4) blinks at the rate of 3.2 seconds (1.6 seaconds on
and 1.6 seconds off). Display B (byte 0, bits 5, 6, 7) is incremented
by one, for each error detected. This error counter (together with
the loop time) indicates whether the failure is solid or intermittent.
Other information is also displayed. Display A shows the adapter,
IFT, and routine number. Display B (byte 0, bits 0-3 and byte 1)
shous the error code being looped on.
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2.2.4 DETERMINING WHY THE PROGRAM DISPLAY LIGHT IS NOT ON

When the DCM displays data in displays A and B, the PROGRAM DISPLAY
light is turned on. Failure of the PROGRAM DISPLAY light to turn on
may be diagnosed by the following:

1. Does the LAMP TEST light turn on the PROGRAM DISPLAY light? If
not, replace the PROGRAM DISPLAY bulb.

2. Is the HARD STOP light on?
If yes, is the CCU CHECK light on?
If not on, the "hard stop' latch was set by the DCM or IFT.
Determine the active program level, the IAR value of the
level, and the program that the IAR relates to. Reload

program and try again.

If the CCU CHECK light is on and if the LEVEL 1 PROGRAM CHECK
light is on also, reload the program and retry.

If it is not on, determine the cause of the harduare check
that caused the hard stop. Check display A, byvte 0 with the
DISPLAY/FUNCTION suwitch set to STATUS.

3. If the PROGRAM STOP light on, press the START push button and
check the other panel suwitches.

G, Other possible causes:
] Level 3 interrupt level has been masked. To unmask:
a. Stop the program.

b. Display register X'7F', store X'00010' in register

X'TE".
c. start the program.
] The request bit for the INTERRUPT push button is failing.
To test:

a. Stop the progranm.
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b. Press the INTERRUPT push button.

c. Display register X'7F'. Bit 0.6 should be on.

d. Start the program.

Displaying data in displays A and B does not turn on the
PROGRAM DISPLAY light.

To test:
a. Display a storage location.
b. Turn the DISPLAY/FUNCTION SELECT switch to FUNCTION

c. Press the INTERRUPT push button if the program is
running; or the START push button if the program is
stopped.

d. Display A should display to the address entered.
Display B should display to the contents of the
storage location addressed.

e. The PROGRAM DISPLAY lights should be on and the HARD

STOP light should be on if the DCM was previously
stoppred on a display code.

5. If the above techniques fail, relecad the DCM. The
initial display of X'FFFF' should cause the PROGRAM

D99-3705D-06

DISPLAY light to turn on. If it does, the problem is

a program failure; if not, the problem is a harduare

problem.
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3.0 INTERNAL FUNCTIONAL TEST

3.1 INTERNAL FUNCTIONAL TEST DESCRIPTION AND PURPOSE

The IFTs are a set of diagnostic programs designed to aid in detecting
3705 hardware failures. There is a separate IFT for each major
component of the 3705. The IFTs currently available are:

Central Control Unit

Storage

Type 1 Channel Adapter

Type 2 Channel Adapter

Type 1 Communication Scanner
Type 2 Communication Scanner
Type 3 Communication Scanner
Type & Channel Adapter

3.1.1 GENERAL STRUCTURE OF IFTS

Each Internal Functional Test (IFT) is made up of an IFT preface

table, routine preface tables, routines, subroutines; and interrupt
handlers.

An IFT is loaded into a 10K-byte area. IFTs larger than 10K are
broken into self-contained modules (subroutines and interrupt handlers

are duplicated) called sections. The sections must be numbered
sequentially.

Internal Functional Tests X3705BAA - JBA Page No. 3.1



IBM MAINTENANCE DIAGNOSTIC PROGRAM D99-3705D-06
IBM 3705 INTERNAL FUNCTIONAL TESTS X3705AAA - X3705JBA

The IFT preface table contains IFT dependent data: the IFT number,
section number, the address of the preface of the first routine, and
the address of level 1, 2, 3, and 4 interrupt handlers.

The routine preface (one at the beginning of each routine) contains
the routine number, flags to identify manual intervention and problem
definition routines; the abort subroutine address, and the address of
the preface of the next routine. If this routine is the last of the
saection, the preface address is X'FFFE'. IT this is the last IFT
routine, the preface address is X'FFFF'.

The routine provides the test functions for the IFT.

IFT Preface

Subroutines

Routine Preface

Table
N —— Routine 1

Routine Code

) )

o =l
? PN
Routine Preface
Table ) .
e o o s e o movn e S it oo o) { ast Routine of Section

Routine Code

{FT Structure
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ocM IFT

Set Scope Sync 1 SRS

Initialize

Program Setup

L Set Scope Sync 1 -

Hardware Setup

Pretest

r I}
DCM tests for a
detected error (register
X ‘5’ = 0 for no error}
and for error options.

O
o
®
O
o ”
O
O
o
O
O

Error
Detected or
Scope Loop

Yes

Set Scope Sync 2
1

Test

l Analysis ]
I ]

DCM tests for a
detected error (register

X ‘6’ = 0 for no error)
and for error options.

More
Parameters

— J
DCM sets up next d
test, sets up next ’
routine or ends
the request. Modify

Flowchart of an IFT Routine
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The basic routine blocks are:

] Initialize
o Program setup
e Harduare setup

® Pretest
] Set scope sync 2
® Test
s Analysis
L Test for more parameters
s Modify
° End routine
Initialize establishes parameters, address, and pointers that may
be modified during execution of the routine. This block is entered on
the first pass and performs such harduare operations as adapter reset.

Fodify may be used to alter the initial paramesters, addresses, and
pointers for subsequent passes.

Program setup prepares the other blocks of the routine for
execution by setting up or modifing parameters and addresses.

Harduware set-up prepares the harduare for test. This block sets
registers, latches, etc. according to the initial parameters.

Pretest tests for correct harduare setup. Error codes displaved by
this block indicate other routines should be run to test the harduare
setup conditions.

Set scope sync two causes a sync pulse to become available at the
scope sync pin number two. This sync pulse provides a constant
reference point at the beginning of the test.

Test completes the steps necessary to test the harduare. This
block causes the harduare to execute the functions being tested.
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Analysis checks the results of the test block and causes the DCM to
display error codes.

More parameters determines if additional test iterations are to be
taken.

Modify parameters modifies pointers and addresses for any
additional iterations of the test.

End routine terminates the routine and returns control to the DCM.
3.2.2 DCM/IFT INTERFACE
3.2.2.1 LOADING AND RUNNING THE IFTS

To request the IFT Loader (T3705A) to load the IFTs, OLTEP or OLTSEP
must be running in the IBM Systems/360 or Systems/370. The user must
have the proper configuration data set (CDS) already cataloged with
the remainder of thae system. See "3705 CDS Card Format'.

Refer to the DOS OLTEP SRL, GC24-5086, the IBRM Systems/360 Operating
Svstem On—-line Test Executive Prodaram, GC28-6650, or the OLTSEP
Operator's Guide, D99-SEPDT, for information on how to invoke OLTEP or
OLTSEP in the IBM System/360 or Systems370.

Khen OLTEP or OLTSEP causes a console printer message of:
r ID YENTER DEV/TEST/0OPT/!'
respond with:

r ID, "XXX/73705A/nfe,ext=ABCD/"

where:

XXX = the channel and unit address of the 3705 (native attachment
address)

ABCD = four operating options provided by the OLT and IFT Loader.
correct entries are Y (for YES) or N (for NO). Any other
entry results in the program assuming Y. The options are
dafined as follous:

A = OLT Bypass Printing Channel Errors
Internal Functional Tests X3705BAA - JBA Page No. 3.5
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B = Run Initial Test

c

Run 3705 Loader with Error Checking
D = Bypass Hard Stop on loader Error in 3705 and Retry

If the response to the DEV/TEST/0OPT/ message does not include an
ext= parameter, the OLT defaults to ext=yyyy. Because the first 'y'
indicates no print of channel errors; only the terminate message
prints if a channel error occurs.

The IFT is controlled by requests received from the 3705 during a
read cormmand. The characters received from the 3705 determine the IFT
to be loaded. Some situations can develop that force the IFT Loader
back to the beginning. These situations are identified in "REQUESTING
AND TERMINATING IFTs", in paragraph 3.3.1.
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3.2.2.2 DATA SET NAME AND IFT FUNCTION CHART

Data Set Name CE Request IFT Function

©0 0000000 O

X3705AAA - Type 1 Channel Adapter Load Module
X3705ABA - Type 2 Channel Adapter Load Module
X3705ACA - DCM
X3705ADA - Initial Test, section 1
X3705AEA - Initial Test, section 2
X3705BAA 11RR CCU Section 1
X3705BBA - CCU Section 2
X3705BCA - CCU Section 3
X3705CAA P2RR storage Section 1
X3705CBA - Storage Section 2
X3705DAA P3RR Type 1 Channel Adapter, Section 1
X3705EAA P4RR Type 2 Channel Adapter, Section 1
X3705EBA - Type 2 Channel Adapter; Section 2
X3705FAA 15RR Type 1 Commnunication Scanner, Section 1
X3705FBA - Type 1 Communication scanner,; Section 2
X3705FCA - Type 1 Communication Scanner, Section 3
X3705FDA - Type 1 Communication Scanner, Section 4
X3705FEA - Type 1 Communication Scanner, Section 5
X3705FFA - Type 1 Communication Scanner, Section 6
X3705GAA P6RR Type 2 Communication Scanner, Section 1
X3705GBA - Type 2 Communication Scanner, Section 2
o X3705GCA - Type 2 Communication Scanner; Section 3
X3705GDA - Type 2 Communication Scanner, Section 4
X3705GEA - Type 2 Communication Scanner, Section 5
. X3705GFA - Type 2 Communication Scanner, Section 6
X3705GGA - Type 2 Communication Scanner, Section 7
X3705HAA P7RR Type 3 Communication Scanner, Section 1
‘ X3705HBA - Type 3 Communication Scanner, Section 2
X3705HCA - Type 3 Communication Scanner, Section 3
X3705HDA - Type 3 Communication Scanner, Section 4
. X3705HEA - Type 3 Communication Scanner,; Section 5
X3705HFA - Type 3 Communication Scanner, Section 6
X3705HGA - Type 3 Communhication Scanner, Section 7
’ X3705HHA - Type 3 Communication Scanner, Section 8
X3705HIA - Type 3 Communication Scanner, Section 9
X3705HJA - Type 3 Comnunication Scanner, Section 1
‘ X3705JAA P9RR Type & Channel Adapter, Section 1
X3705JBA - Type & Channel Adapter, Section 2
X3705KAA - Panel Line Test, Section 1
. X3705KBA - Panel Line Test, Section 2
. Internal Functional Tests X3705BAA - JBA Page No.
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IFTs are requested in the format PIRR. P is the number of the
adapter to be tested. If P=0, all adapters for the requested IFT will
be tested. I is the IFT number,; R is the routine number. See Chapter
5 for instructions on loading and running Panel Line Test, X3705KAA
and KBA.

IFT modules have saveral segments depending upon the size of the
module. The last character of the data set name changes for each
segment of the IFT module. 'A' indicates the first segment; 'B', the
saecond; and so on, for as many segments as necessary for tha entire
IFT module.

The CCU IFTs turn the CCU CHECK light on and off. Disregard the
CCU CHECK light coming on unless a hard stop occurs.

3.3.1 REQUESTING AND TERMINATING IFTS

The DISPLAY/FUNCTION SELECT switch, the STORAGE ADDRESS/REGISTER DATA
switches, and the START push button on the control panel of the 3705
are used to enter an IFT request. The IFT request is divided into two
parts; part 1 selects the adapter, IFT, and routines, and part 2
selects tha CE sense switch options desired. Refer to APPENDIX B for
DCH stop codes, description,; and required intervention.

Before an IFT request can be made, two conditions must be met:

a. The IFT Loader must be running in the host CPU, and the DCM
must be loaded and executing in the 3705.

b. The symptom index description for the current code in
display B must indicate that the DCM is ready Tor part 1 of
an IFT request (display A and B contain X'FFFF'). Abort
any active request before entering a new request. See
"Aborting a Routine or Request™.

1. Set the DISPLAY/FUNCTION SELECT switch to FUNCTION 4.

2. IFT request - part 1
Set the STORAGE ADDRESS/REGISTER DATA suitches to select the
desired adapter(s), IFT{(s), and routine(s). Refer to the data

set name and IFT function chart to determine the exact switch
settings for a specific request.
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ADDRESS/DATA Suitches

6606000006000

B CDE
All routines of all IFTs, on 0 0 0O
all adapters
All routines of one IFT (I) 0I 0O
on all adapters tested by this
IFT
All routines of one IFT (I), PIOGOQ
on one adapter (P)
One routine (RR) of one IFT (I) 0 IRR
on all adapters tested by this
IFT
One routine (RR) of one IFT (I), PIRR
on one adapter (P) :
To request termination at F 0 X X

T3705A (IFT loader) and IFT.

3. Press the START push button.

G, The PROGRAM and HARD STOP lights must be on. If they are not,
see "Determining Why PROGRAM DISPLAY Light Is Not oOn'.

5. The DCM should be ready for part 2 of the request (display A
contains X'FFFF' and display B contains X'8002'"). If it is not,
perform the action necessary to correct the problem indicated in
the symptom index. See "Using the Symptom Index for IFTs"™ in
paragraph 3.3.64.

6. IFT request - part 2

Set the STORAGE ADDRESS/REGISTER DATA switches according to the
desired CE sense switch setting. Combine values for the actual
suitch value or set suitchas to zeros if no CE sense switches are
to be set on. The relationship betueen CE sense switches and the
ADDRESS/DATA suwitches is shown in the following chart.

Internal Functional Tests X3705BAA - JBA Page No. 3.9
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CE Sense Switch ADDRESS/DATA Suwitches
B CDE

Problem Definition Mode

Restart Routine on First Error

Loop on First Error

Bypass Error Stop

Cvcle on Raquest

Include Manual Intervention Routines

Repeat Each Routine X Times

Halt Before Execution

Bypass New Error Stops 1
Wait Before Continuing 8

oM R

PN =

7. Press the START push button.

8. The PROGRAM DISPLAY light must be on. If it is not, see
"Datermining Khy the PROGRAM DISPLAY Light Is Not On'.

. See the symptom index in APPENDIX B for a description of the code
in display B.

3.3.2 USING THE SYMPTOM INDEX FOR IFTS

Displays A and B display codes are described in the symptom index for
the IFTs. The symptom indexes for the IFTs are contained in the IBM
Maintenance Diagnostic Program - Svmptom Index, D99-3705E manual. A
reference is given to the page in the IBM 3705 Communications
Controller Theaorv Maintenance Manual, 8SY27-0107 describing the failing
function for many display codes.

The symptom indexes provide an indication of the suspected failing
card. The list of suspected cards is not exhaustive and may not
indicate the exact failing part. However, the suspected card has
enough effect on the failure to be singled out as suspect. If after
replacing the suspected card, the failure presists; scoping signals
into and out of the indicated card will probably be helpful in
locating the exact cause of the failure.

A useful technique that may be used is to record the card location
indicated when an error is detected. Continue the IFT to the next
routine (via FUNCTION 6) and racord any indicated cards called for
errors occuring. After several routines have been tried with error
stops, suspect the card with the highest recurrence of indications as

Page No. 3.10 X3705BAA - JBA Internal Functional Tests
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the most probable cause of the error.

The following control panel conditions must exist, for the displavs
to indicate DCM or IFT errors:

1. The LOAD light must be off. If it is on, see the error displays
for the ROS, initial test, or IFT Loader.

2. The TEST light must be on. If it is off, and the LOAD light is
on, see item 1. If it is off, and the LOAD light is off, see the
error displays for the IFT Loader.

3. The DISPLAY/FUNCTION SELECT suwitch is set to FUNCTION 4, 5, or 6.
If it is not set to FUNCTION 4, 5, or 6, see "Refresh Last DCH
Display Code".

G. PROGRAM DISPLAY light must be on. If it is off; see "Determining
Why PROGRAM DISPLAY Light Is Not On"™.

The symptom index display format is:

Display A
Display B

PIRR
T S KK

Where each character represents a four bit Hex digit (byte X is not
used).

P = Number of adapter being tested

I = Number of the active IFT

RR = Number of the active routine

T = Type of display code

S = Scoping indicator and error counter
KK = Code reference in symptom index

Use the following procedure to find a code in the IFT symptom index:

Is T equal to 8 (display B first Hex digit)?

No Yes

] |

See the DCM symptom index (Appendix B) for a description
of the display. Display A indicates which adapter; uwhich
IFT, and which routine is active. Display A equal X'FFFF"'
indicates the DCHM is ready to accept a new request.

Internal Functional Tests X3705BAA - JBA Page No. 3.11
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D99-3705D-06

Is T equal to 0 (display B first Hex digit)?

No

o]

e T S ——

Page No.

Yes
l
The
The
IFT
|
T

COCOO0OOOO0

Yes

IFT has detected an error and an error code is displayved.
I field (display A second Hex digit) indicates the
Symptom Index to see.

I

oONOUI DU

Symptom
Index

D99~-3705E
D99-3705E
D99-3705E
D%9-3705E
D99~-3705E
D99-3705E
D99-3705E
D99-3705E

Page
No

Ll . . . .
HOOOMIEIMM

OdOUVDPPUNER

s T equal to 1 or 2 (display B first Hex digit)?

A pretest error or a error common to the IFT routines has
been detected; 1 indicates pretest, 2 indicates common error.
The I field (display A second Hex digit) indicates the
symptom Index to see.

IFT

I
T

172
172
172
172
172
172
172
172
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Symptom
Index

D99-3705E
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D99-3705E
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|
Is T equal to E (display B first Hex digit)?
No Yes

Information is being displayed. The display indicates either
errors or correct operation.

T I sSymptom Page
Index No

E 1 D99~3705E 1.23

E 5 D99~-3705E 5.1.73

E 6 D99-3705E 6.2.2

E 7 D99-3705E 7.1.267

Is T equal to F (display B first Hex digit)?
No Yes

| |

i

A manual intervention stop code is being displayed.

0000000000

T I Symptom Page
Index No

F 1 D99~3705E 1.23

F 5 D99-3705E 5.2.1

F 6 D99-3705E 6.2.3

F 7 D99-3705E 7.1.268

Is T equal 6 or 7 (display B first Hex digit)?
No Yes

| |

] See paragraph 2.2.1.6 "Set or Display Repeat Count"™.
| This display is from that DCM panel utility.
|

Internal Functional Tests X3705BAA - JBA Page No. 3.13
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s T equal to 9 or A (display B first Hex digit)?
o Yes
]
See paragraph 2.2.1.6 "Set, Reset, Display CE Sense
Suwitches. This display is from that DCM panel utility.
s T equal to B or D (display B first Hex digit)?
(] Yes

|
See paragraph 2.2.1.9 "Dynamic Communication To
Routines. This display is from that DCM panel utility.

et e e e T e e e o e o

Ensure that the DCM and IFT loaded properly and that the
required conditions described prior to this procedure were met.

3.3.2.1 MANUAL INTERVENTION ROUTINE INDEX

An index of manual intervention routines is located in Appendix D.
This index 1is a reference to D99-3705E Symptom Indexes as an aid in
locating manual intervention routines. No running or setting up
instructions are provided in this Appendix.

3.3.2.2 SYMPTOM INDEX MASK FIELD AND REGISTER USAGE

The "mask" field specifies the bits being tested. A "0V indicates
that bit position is not checked. If the symptom index lists a "mask"”
field for X'14, X'15', and X'16', the following contents are standard
for the registers:

Ragister X'14' Contains the bits being tested.
Register X'15' Contains the bits in register X'14' in error.

Register X'16' Contains the bit pattern expected in register X'14'.

3.3.2.3 TYPE 3 COMMUNICATION SCANNER IFT SYNC POINT AID

Each time the type 3 communication scanner IFT branches to the
subroutine to check the PCF/EPCF state, register X'18' is loaded with
the address of the number of character times the subroutine waits for
the expected PCF/EPCF state. This address can be used with the
address sync capability to provide oscilliscope synchronization points
at various addresses in the routine.

Page No. 3.14 X3705BAA - JBA Internal Functional Tests
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To use this facility, display register X'18' at any error stop.
The address in register X'18' is two bytes less than the address of
the branch and link instruction to the subroutine that tests the state
of the PCF/EPCF.

Type 3 communication scanner service aids are described in detail
in IBM 3705 Communications Scanner Theory Maintenance Manual,
8Y27-0107. Refer to these service aids for specific examples for
using this facility.

Attempts to calculate addresses Tor later sync points in the
subroutine may lead to unstable results because of the looping in the
subroutine and the uncertainity of addresses within the subroutine.

Internal Functional Tests X3705BAA - JBA Page No. 3.15
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IBM 3705 INITIAL TEST PURPOSE AND DESCRIPTION

4.0 INITIAL TEST X3705ADA

4.1 INITIAL TEST PURPOSE AND DESCRIPTION

The 3705 Initial test diagnostic program provides functional testing
of the instruction set in each of the five program levels, starting
With program level one, then program level two, and so on through
program level five.

Each instruction is tested for the:

al Proper instruction decode.
b) Proper CZ latch setting and resetting.
cl Proper ALU function.

Storage addressing capability is tested by storing a unique pattern
at each location in storage, starting at the end of Initial Test and
continuing to the last storage location. Storage is then scanned to
see that none of the locations uere modified.

The functions tested in each routine are listed in the Symptom
Index along with appropriate critical register values and the expected
CZ latch settings.

At the beginning of this test the functional areas in the CCU
harduare, previously tested by the ROS bootstrap program code, are
assumed to be operational.

4.1.1 INITIAL TEST LOAD PROCEDURE

The initial test, i1f not optioned out, is loaded by the Type 1 CA
Loader (I.D. X3705AAA) or the Type 2 CA Loader (I.D. X3705ABA) or the
Remote Loader Feature and executed prior to loading either the control
program or the diagnostic control module (DCM).

4.1.1.1 COMMUNICATIONS CONTROLLER LOADER UTILITY

1. The loader program must be initiated in the host CPU, refer
to either the IBM 3705 Communications Controller Emulation
Generation and Utilities Guide and Reference Manual,
GC30-3002 or the IBM 3705 Communications Controller Netuork

Initial Test Description ~ X3705ADA Page No. 4.1
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Control Program Generation and Utilities Guide and
Refarence Manual, GC30-3000 for instructions on initiating
the loader program.

2. 3705 Power must be on

3. The MODE SELECT and DIAGNOSTIC CONTROL suwitches must be in
the PROCESS position.

G. The appropriate channel interface must be enabled.

5. The DISPLAY/FUNCTION SELECT switch may be in any position

for this load. Houwever, the STATUS position is suggested.

4.1.1.2 T3705A CN-LINE TEST LOADER

6.

The CPU OLT load program must be initiated in the host CPU. See
the OLT loader operating instructions.

3705 power must be on.

The MODE SELECT and DIAGNOSTIC CONTROL suitches must be in the
PROCESS position.

The appropriate channel interface must be enabled.
The DISPLAY/FUNCTION SELECT switch should be in the STATUS
position to load the DCM directly. See the CE options for other

possible switch settings.

The LOAD push button must be pressed.

4.1.1.3 REMOTE PROGRAM LOADER

Page No. 6.2 X3705ADA-AEA

The Remote Loader Feature must be installed.
A correctly uritten disk media must be available.

Refer to Chapter 1.2 the Remote Diagnostic Loader Manual, P/N
1857403, Tor IPL procedures.
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%.1.2 NORMAL RUN INDICATIONS

During a normal control program load or DCM load, the following
indications signal correct operation:

l. The Entered Interrupt Level panel lights suitches from one
to five sequentially as the Initial Test routines are run
in that level. The level one light turns on again prior to
loading the control program or DCM.

2. These panel indicators are on during the Initial Test:

PROGRAM DISPLAY
TEST
LOAD

If the DISPLAY/FUNCTION switch is set to any of the CE option
positions (FUNCTION 1-6) the routine number is dynamically displayed
in display B, byte 0, and the active program level is displaved in
byte 1, bits 6-7.

CAUTION: Due to the rate of progression through the Initial Test
routines, the routine number displaved (display B byte 0) may not be
visible.

4.1.2.1 CE OPTIONS

The following options are available to the CE for trouble shooting
failures:

$.1.2.1.1 Loop On Program Level

Loop on Program level allows the CE to loop the Initial Test under
control of the DISPLAY/FUNCTION SELECT switch.

DISPLAY/FUNCTION SELECT

SWITCH POSITION RESULTS
1 loop program level 1
2 "w w w 2
Initial Test Description X3705ADA Page No. 4.3
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"w L1 1) 3
"” L1} " C’
"W "w " 5

loop all program levels

Any Other Run test once through and
request the next program.

U w

4.1.2.1.2 Loop On Error

Loop on Error allows the CE to loop the given routine from the
location where the error was detected back to the start of the
routine. If, on the next pass through the routine an error does not
occur,; the program will loop Trom the end of the given routine back to
the start. This method tests for intermittent errors.

To Loop on an error after the program stops to display the second
error display data; set the DISPLAY/FUNCTION SELECT suwuitch to FUNCTION
5, place the address of the ocutput X'70' instruction that indicated
the error in the STORAGE ADDRESS/REGISTER DATA suitches and press the
START push button. See Failure Indications on houw the address of the
output X'70' instruction is derived. The program takes the address
entered in the data suitches and overlays that halfword with a NOP
instruction to prevent additional Hard Stops and allows looping.

To Exit the loop, momentarily move the DISPLAY/FUNCTION SELECT
skitch to any position other than 5. The overlayed output X'70°"
instruction is restored.

4.1.2.1.3 Display Routine Starting Address

This option allous the CE to display in display A the starting address
of the routine in which the error occurred.

KWhen the program stops to display the second error display data and

it is desired to display the starting address of the routine, set the
DISPLAY/FUNCTION SELECT suwitch to FUNCTION 5, place the address of the

Page No. 6.6 X3705ADA-AEA Initial Test Description
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output X'70' instruction instruction in the STORAGE ADDRESS/REGISTER
DATA switches, add X'0001' to the STORAGE ADDRESS/REGISTER DATA suitch
setting and press the START push button. This turns on a flag to the
program which causes the program to stop again with the starting
address displayed in display A.

Display bit 1.3 is on at this time to indicate that this option is
active.

Once the starting address has been recorded, either exercise the
loop on error option by pressing the START push button again or
continue testing by setting the DISPLAY/FUNCTION SELECT suwitch to any
position other than 5 and pressing the start pushbutton.

4.1.3.1 ABORT ROUTINE AND CONTINUE TESTING

If a programmed stop occurs and it is not desired to either "Loop on
Error™ or "Display Routine Starting Address"™, set the DISPLAY/FUNCTION
SELECT switch to any position except FUNCTION 5 and press the START
push button. This aborts the current routine and continues testing.

4.1.4.1 FAILURE INDICATIONS

If an error is detected during execution of Initial Test the Wait,
Hard Stop, and Program stop indicators turn on. The error is one of
two types:

1. CCU Check. These are harduare detected errors,; seen in Display A
with the DISPLAY/FUNCTION SELECT suwitch in the STATUS position.

If a CCU CHECK is detected, it could be a result of the function
being tested or it could be a failure of the harduare used to do
the testing. Consult the CCU CHECK Analysis Flowchart IBM 3705
COMMUNICATIONS CONTROLLER THEORY MAINTENANCE MANUAL, SY27-0107,
Page 0-020) for information and procedure concerning failure.

2. Programmed Stop (No CCU CHECK). Initial Test does an output
X'70% (hard stop) to report an error.

a. If a Programmed Stop occurs and the DISPLAY/FUNCTION SELECT
suitch is in FUNCTION 1 through 6 display B contains in
byte 0 the current routine number (RR) and in byte one bits
6 ~— 7 the current program level (N).

Initial Test Description X3705ADA Page No. 4.5
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At this time the CE should record the value of IAR for the current
program level, the setting of the CZ latches, and if appropriate the
value of register X'5' andsor register X'7'. (Refer to expected
results in indicated routine to see if register X'5' and/or register
X'7' is used). Current program level is displayed in display B, byte
1, bits 4-7 with DISPLAY/FUNCTION SELECT suitch in position one
through 6.

General Register 0 is the IAR of the current program level.
b. Subtract two from the IAR value to get the address of the
out Stop instruction that indicated the error. This value

Will be needed for Loop on Error and Display Starting
Address options.

c. Press the START push button to display error codes.
d. Select the desired CE option.
4.1.5.1 HOW TO USE THE INITIAL TEST SYMPTOM INDEX

Data displayed in display B defines the routine number, type of error
data in display A, and the current program level under test.

Page No. 6.6 X3705ADA-AEA Initial Test Description
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D I s P L A Y B
BYTE X BYTE © BYTE 1
Bits Bits Bits
67 01234567 01234567
00 XXXXXXXX 00 0XXXXX

R R T N

RR = Routine Number
T = Type of Display Data in Display A

0000 Error Code or Looping count.

0001 starting Address of Routine.
N = Program Level in which error occurred.
1000 = Program Level 1
0100 = Program Level 2
0010 = Program Level 3
0001 = Program Level 4
0000 = Program Level 5

Since the majority of the Initial Test routines run under all five
program levels, the Symptom Index refers to a general register for a
program level without listing its Hex value. The following chart
converts a general register R into its Hex value depending on the
value of YN" as previously defined.

"N PROGRAM RO R1 R2 R3 R4 R5 R6 R7
LEVEL (IAR)

1000 1 X'00' X'01' X'02' X'03' X'04' X'05' X'06' X'07!
0100 2 X'00' X'01' X'02' X'03' X'04' X'05"' X'06' X'07'
0010 3 X'08' X'09' X'0A' X'0B' X'0C' X'0D' X'OE"' X'OF'
0001 G X710' X'11' X'12' X'13' X"14' X'15' X'16' X'17°
0000 5 X'18"' X'19' X'1A' X'1B' X'1lCc' X'lp' X'1lE' X'lF'

Data displaved in display A defines either the error code, looping
count or the routine starting address.

Initial Test Description X3705ADA Page No. 4.7
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If the program stop light is not on, the data in Display A equals
the looping count. If the program stop light is on and display B byte
1, bit 3 is not on, the data in display A equals the error code.

DISPLAY A
BYTE X BYTE 0 BYTE 1
6 7 012345267 012365267
¢ 0 0 0XX00O00 0 0 X X X XXX

If byte 0 bit 2 or 3 is on, the error code is common to
many routines and is listed in the back of the Initial
Test Symptom Index.

4.1.6.1 TROUBLE SHOOTING HINTS

The majority of the Initial Test routines are straight line code (ho
looping or subroutines). As a result, by taking the address of a
given output X'70' instruction and displaying the starting address of
that routine, the CE can use the address compare interrupt capability
to pin point the failing instruction. The Symptom Index supplies the
critical data and expected CZ latches.

Page No. 6.8 X3705ADA-AEA Initial Test Description
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5.0 PAMEL LINE TEST T3705L

5.1 T3705L PANEL LINE TEST DESCRIPTION AND PURPOSE
Panel line test T3705L is a standalone version of the Network Control
Program 4 (NCP4) line test function. This test is similar to the
Emulation Program (EP) panel line test. This routine may be used when
neither NCP nor EP is available to test the communications line via
the IBM 3705 control panel. This test supports start-stop and BSC
lines attached to the type 2 communication scanner and BSC line
attached to the type 3 communication scanner.
This test is capable of:

Sending characters continuously.

Addressing a terminal and looking for a valid response.

Polling a terminal and receiving data.

Originating an Autocall operation.

Handling an Autoansuer operation.

The CE has responsibility for entering a line address, the set mode
data, building a selectionspolling control character scheme, and
building a data stream for the test.

5.1.1 T3705L PANEL LINE TEST REQUIREMENTS
This test requires a dedicated IBM 3705 Communications Controller.

Line configuration (CDS) is not required for this test. This test
does not run under control of the diagnostic control module (DCM).

Valid addresses must be entered for line testing.
5.2 T3705L PANEL LINE TEST OPERATING PROCEDURES

The following steps explain how to load and run T3705L panel line
test:

1. Press the LOAD push button on the IBM 3705.

Panel Line Test T3705L Page No. 5.1
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2. Respond to the DEV/TEST/OPTIONS request message at the host
CPU console with

r 01, "xxx/7t37051/nfe,ext=nnny/"
Where xxx is the IBM 3705 channel address.

FFFF 3. The test light should come on when the test is loaded and
ready to execute. Set the DISPLAY/FUNCTION SELECT Switch to
FUNCTION 1 to enter the test options. Display A and B
should contain X'FFFF'.

00F1 &. Set STORAGE ADDRESS/REGISTER DATA Suwitch B to 1 and press
the INTERRUPT push button. Display A should contain
X'00Fl'. Enter the line address to be tested as XYYY and
press the START push button.

Where YYY represents the desired line ABAR address ( ex:
0840 ) and x indicates one of the following;

Switch B = 0 if testing a type 2 communication scanner.

Suitch B

8 if testing a type 3 communication scannenr.

Switch B = € if testing a type 3 communication scanner
Wwith "new sync' lead in the line being tested.

00F2 5. Display A should contain X'00F2'.. Enter the set mode data,
LCD, and PCF turn character as follows:

STORAGE ADDRESS/REGISTER DATA
Suitches
B c D E

T 1

| -= PCF (turn character)

| C = transmit turn RTS off
| D = transmit turn RTS on
I

—= LCD (see table)

-- Set mode data (see table)

Page No. 5.2 T3705L Panel Line Test
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Table

Table

Type 2 Communication

X
m
bd

TMUOOWDIPOOONOUIPUNRO

of SET MODE DATA

w
E
wll o
rt
0
¥

Description

Select Oscillator
Select Oscillator
Select Oscillator
Select Oscillator
Data Rate Select
External Clock
Svnchonous Clock
Data Terminal Ready
Diagnostic

MPNVROOOOCOOWDm
COoOO0ODPUNEFHON
WN=O

of LCDs

Type 3 Communication
Scanner Scannepr

Definition Hex Definition
88 9/6 9 EBCDIC
5 ASCII
§S 8/5 6 XPNHT ASCII
Autocall
s$s 9/7
88 107
Ss 10/8
$8 11/8
Reserved
Reserved
Reserved
Reserved
BSC EBCDIC
BSC USASCII
Reserved
Feedback Check

Press the START push button.

00F3 6. Display A should contain X'00F3'. Enter the control and
SYN/PAD characters as follouws:

Panel Line Test
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Autocall 2 0 XX
Monitor RI 1 0 XX
Duplex 0 8 X X
Half Duplex 0 0 X X

Where XX represents a SYN character for BSC operation, or
PAD characters for start stop.

Press the START push button.

This step only if Autocall or Duplex uas specified in Step

00F4 7.

6. Display A should contain X'00F4', enter the Autocall
line address. Press the START push button.

O0OF5 8. This step only if Autocall or Duplex was specified in Step
6. Display A should contain X'00F5'. Enter the Duplex
receive line address. Press the START push button.

FFFF 9. Display A and B should contain X'FFFF'. Set the switches as
followus:

Suitches
B CDE
Init line 2 X X X
Khere X represents unused data.
Press the INTERRUPT push button.
10. Set the suitches as follous:
Switches
B CDE
6 0 X X Execute a setmode with
data specified in Step 5.
Where XX represents the upper scan limit bits for high speed
lines.
Press the INTERRUPT push button.
11. Enter the test functions desired according to the following
charts. If display A and B contain X'0000', an invalid
Page No. 5.4 T3705L Panel Line Test
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entry ocurred.

5.2.1 DEFINITION OF DISPLAY A & B DURING TEST

CONTROL PANEL DISPLAY OUTPUT

o ————— Fom e ———————— o ——————————
i | l

i | Byte X | Byte 0

| Bits | 6 7 | 0123 4567

e ———————— K R S S F o e e e e e e e
| | |

| DISPLAY A ] 0 0 | XXXX XXXX

| ICH Bits ] 0 0 | 0--7

| ICW Fields | 0 4] ] SCF

] ] ]

o o e o e e o e e e e o e o e e e e e e e
| l i

| DISPLAY B | 0 0 | xxxx xxxx

i ICW Bits ] 0 0 | 16-23

] ICW Fields | | LCD PCF

| | |

fom e —————————— Fo e e e e e e -

Panel Line Test

e - — o o o — ofs w—— — o

D69-3705D-06

Byte 1 ]
0123 4567 i

XXXX XXX
8--15
PDF

AXXX  XXXX

DS LEADS
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]

$m———— +
I Bit |
$m———— +
I 0o |
I 1 1
I 2 |
I3 |
I & |
I 5 1
I 6 |
I 7 1
Fo———— +

¥The LCD displays a X'3°

dial line

Page No.

DATA SET LEADS DISPLAY

Clear to Send
Ring Indicator
Data Set Ready
Receive Line Signal
Receive Data Bit Buffer
Diagnostic Wrap Mode
Bit Service Request
Zero (not used)

- T —— T S f——— G > T " T S W M o - — v

information.

5.6

T3705L
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_______________________________ +
BYTE 1 l

————— e it }
Bit | ¥Auto-call ]
————— o ———————————————————
0 | Abandon Call and Retry |

1l | Present Next Digit |

2 | Data Line Occupied |

3 | Digit Present |

4 | Call Request ]

5 | Call Originating Status |

6 | Bit Service Request |

7 | Interrupt Remember |
----- F o o o e e e e e e e e e e e e e o

(auto~dial) when the DS Leads display
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5.3 TEST FUNCTION CHARTS

5.3.1 TEST FUNCTION CHART 1
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i
i
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|
|
i
i
|
|
1
|
1
i

e
i
i
|
i
|
|
{
{
i
{
i
i
{
i
1
1
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i
i
i
i
i
|
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i
i
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i
i
t
|
i
i
{

4o

ADDRESS/DATA| ADDRESS/DATA | |
suwitches |Switches D and E| |
B and C | Input Data Bytel Descriptions |

---------------- § o o e e e e e e e

None |Places the PAD/SYN |
lcharacter into the |
[line's SDF and PDF |
land sets the PCF |
Istate to X'8'. lhen |
|the PCF state goes |
Ito X'9' the PAD/SYN |
jcharacter is trans-— |
Jmitted repeatedly. !
i i
Test Character [Reads the test char-|
l]acter from ADDRESS/ |
|DATA suitches D and |
lE and places it in |
|the line's PDF. The |
Iline must be in |
Jtransmit mode i
jalready (PCF state |
[X'9*3}. The test I
|
!
|
|
i
i
i
|
|
i
|
|
|
|
|
l

| Functions

e e o e o e e e e s e
[Transmit
lInitial

|

— — — —— A oo Totp—

| Transmit 63
|test
|Character and

IFill

lcharacter is trans-—
jmitted once and the
| PAD/SYN character
Irepeatedly
|thereafter.
|
Test Character |Reads the test char~
lacter from ADDRESS/
IDATA switchas D and
|E and places it in
|the line's PCF. The
lline must be in
|transmit mode
jalready (PDF state
|X'9'). The test
lcharacter is trans-

— — —— — A— o W Qo S— g

|Transmit GG
|Test
|Character and

|Repeat

o o — oo oo oo ok ey St ot tne oo i s o et it e s ot srmarm ot rovom ot S o ot et et cts vt et o ot Ot sown ot
S U S U SO O U U
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|

|

| Transmit
|Test
|Character and
| Turn to
|Receive

o G GBCw GENE Gnae AR AN S R A w— G i S it W SN W N SUAN SR W eowe wwme e

|Auto-
lansuer
|¢(tBuffer 0/1
lif reply)

Page No. 5.8 T3705L

45

46

Test Character

0(X) digit

D99-3705D-06

Imitted repeatedly.

|

|Reads the test char-
lacter from ADDRESS/
|DATA suitches D and
lE and places it in
]the line's PDF. The
lline must be in
jtransmit mode
lalready (PCF state
[X'9'). The test
Icharacter is trans-
Jmitted, then the
lline is turned
laround to the re-
[ceive state. When
|the line begins to
|receive characters,
|the first 15 char-
lacters are stored in
[the LTS data buffers
Ibeginning with the
|second byte. The
|first byte contains
|the last character
|transmitted (the
|test character). If
|more than 15 char-
|acters are received,
|subsequent charac-
lters are overlapped
Jinto the last byte
Iposition of the’
ldata buffer.

|

|Parforms set mode
[operation with data
|terminal ready on.
|When someone dials
lin, a test is made

| for start-stop or
|BSC operation. For
|start-stop PCF state
IX*7'" (receivel is

Panel Line Test
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|set. For BSC, state |
|X*'5*' (monitor for |
Iphase) is set. When |
lcharacter phase is |
|detected state X'7" |
[(receive) is set. Ifl
|IByte 1, bit 7 is |
|zero and the re- |
lceived compare char—{
|acter compares with |
|lone of the compare |
Icharacters, the linel
lis set to transmit |
Imode and buffer 0 isl|
|transmitted. If bit |
|17 is one, buffer 1 |
lis transmitted. |
INOTE: Display the |
ILTS to see the data |

|

|

|

+

O
O
©
O
o
O
o
o
©
O

|received. See
|Appendix € for a
|layout of the LTS.

P S e G G CD G . GE = G D Cwn S G S GG G Gun — G
e e e o S (— — T ——— G o S ——
dh e e e o o —————— i - o o o o S S Gt
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5.3.2 TEST FUNCTION CHART 2

o e o e e e o e e e e e e e F o o e e e e
| ADDRESS/DATA| ADDRESS/DATA

] Switches |suwitches D and E
| Functions B and C | Input Data Byte
G o et e e o o e i e o e o e e e S e S o
Dial Digit 67 0 (X) digit

|Dial Operate 48
| (Buffer 0O/1
lif reply)

(Y) (X) digit

et o o ot oo O et o —— — — o (" ot ——n . Gy o s ot S e ot e o S P G it it Gt s St mers oo (s o W oo ot tms o
— - — oy — o o o— o ——: oo Goont ot Gt Ses Wi o St ot S G it S OO G G Ot WOt St it S Goans it ovin b o
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o+
i
!
i
|
|
|
|
|
|
|
|
I
|
i
1
|
i
|
i
!

+

| |
| |
| Descriptions |
o e e e e e +
| |
|Loads the dial digit]
| from ADDRESS/DATA |
|]switeh E into a 16 |
Iposition buffenr. ]
|The last digit load-|
led must be X'F'. |
IX*'F' indicates the |
lend of the dial ]
ldigits. l
| |
|Transmits dial dig- |
lits previously load-|
led to the auto-call |
lunit. If suitch |
Iposition E is 0, thel
|dial digits are ]
ltransmitted to the |
lauto-call unit, if |
|nonzero the sequencel
lends after the num- |
|ber of dial digits |
|specified in E have |
|been transmitted. ]
|When the dial is ]
[completed; the line |
lis put in receive |
jmode. If Byte 1, bit]
13 is zero and a re— |
lceived character |
|]compares with one of]
|the compare charac— |
|ters, the line is |
lset to transmit model
|and buffer 0 is |
[transmitted. If bit |
I3 is 1, buffer 1 is |

Panel Line Test
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Data Rate

Receive Mode

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Change |
PCF trun |
|

|

|

|

|

|

!

l

|

|

|

|

|

|

|

|

|

|

|

|

|

character

Display LTS

Transmit
Buffer 0 or 1

Panel Line Test

49

GA

4B

4C

4F

FF=high rate,
00=low rate

None

Turn character

Displacement
into LTS

D99~-3705D-06

|transmitted. |
| |
|selects the high or |
llow data rate for a |
lline previously |
|defined in test. i
1 |
|Places the line in |
|receive mode and |
Iplaces the Tirst |
lcharacter received |
lin the first posi- |
[tion of the data |
|buffer. If more than]|
|16 characters are ]
Ireceived, subsequent]
lcharacters overlap |
linto the last byte |
Iposition of the datal
|buffer. |
| |
|changes the PCF turn]|
lcharacter to the |
Ivalue set in |
|ADDRESS/DATA suitch |
|E. DISPLAY D should |
|be set to =zero. |
] |
IDisplays two half |
|words of the line |
[test control block |
]C(LTS) beginning at |
|the displacement |
|specified in |
| ADDRESS/DATA |
|switches D and E. |
|see Appendix C for al
|layout of the LTS. |
I |

|

|

|

|

|

E - 0 (Buffer 0)|The line is set to
E - 1 (Buffer 1)ltransmit mode (PCF

|state X'8'). When
|PCF state X'8' goes
J]to PCF state X'9°?

T3705L - Page No.
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i
|
|
|
I
l
|
|
|
|
|
|
|End Test
|
|
|
I
|
|
|
|
I
|
I
|
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|buffer 0 is trans—- |
jmitted if Byte 1, ]
[bit 7 is zero. If ]
Ibit 7 is one, buffer|
11 is transmitted. |
|When the correspon- |
|ding transmit end |
|compare character is]
|detected, the line |
lis turned around to |
|receive mode. |
| |
0(X) digit |If Byte 1, bit 7 is |
10, the test is end- |
led, the line test |
lcontrol block (LTS) |
lis cleared, and the |
|line is placed in a |
|NO-0OP state (drops |
IDTR and resets op- |
[tions selected by |
|Iset mode). If bit 7 |
J]is 1, the line re- |
fmains enabled (DTR |
|

|active).
———————————————— i e e o s o o e e o e e e e e o e

Panel Line Test
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5.3.3 TEST FUNCTION CHART 3

F o o e e e e frm—————————— o e o e e o o e e e e e e e e e o e e e e +
] |ADDRESS/DATA| ADDRESS/DATA | |
] | sSuwitches |[Switches D and E| |
| Functions | B and C | Input Data Bytel Descriptions |
e for—————————— o e e e e e o o e e e e +
|Load | 51 | (XX) digit |The character in |
|Buffer 0 ] | [suitches D and E is |
| | I |stored in a 40 char-|
| | | |acter buffer. Lead- |
| | | ling PADS and SYNS |
| | | [must be insarted for|
| | | |]T3CS also, due to |
| | | Ithe use of PCF statel
| ] | |YE' during the xmit |
| | | |loperation. l
| i | | |
|Load | 52 | (XX) digit ~ |same as "Load i
|Buffer 1 | | |Buffer 0" except thel
| ! | lcharacter is stored |
] | | lin buffer 1. I
| | | | l
[Load | 53 | (XX) digit | The character in |
| Receive | | |switches D and E is |
| Compare ] | |stored as the first |
| Character 1 | | Ireceive compare ]
| | | Icharacter. |
| | | | |
|Load | 54 | (XX) digit |same as Load Receivel
| Receive I | |Compare Character 1 |
| Compare | ] |except the character|
| Character 2 | i lis stored as the |
| | | |second receive com- |
| | | |pare character. |
| l | | |
| Load | 55 | (XX) digit |same as Load Receivel
| Receive ] | |compare Character 1 |
| Compare | | lexcept the character|
| Character 3 | | lis stored as the l
| | ] Ithird receive com- |
| | ] Ipare character. |
| i | | l
|Load Suap | 56 | (XX) digit |The character in |
Panel Line Test T3705L Page No. 5.13
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Transmi
Buffer

Compare
Charact

Load Swa
Transmi
Buffenr
Compare
Charact

|Initiali
|Buffer 0
|offset

Page No.
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1
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ze 58
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(XX) digit

XX

D99-3705D-06

|switches D and E |
JtxX) is stored as ]
|the suwap transmit |
[buffer 0 compare |
Icharacter. |
] |
|same as Load Swap |
[Transmit Buffer 0 ]
|Compare Charactenr ]
lexcept the character|
lis stored as the |
|swap transmit buffer|
Il compare character.|
| |
|Sets in the LTS the |
|displacement (norm- |
lally X'00') into thel
lappropriate buffer |
lat which the storingl]
ljof data entered ]
jthrough the panel isl
[to bbegin. As the |
Jdata is subsequently]
jentered, a count of |
{the data characters |
lwill be accrued and |
|this count will then]
Ibe used by the |
[transmit routine to |
Idetermine when the |
|line should be |
Iplaced into receive |
Imode. |

________________ o e e e e e

Panel Line Test
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5.3.6 TEST FUNCTION CHART &

i
i
{
i
i
i
i
i
]
I
[
i
4
i
I
|
{
{
i
|
|
i
i
|
[}
|
i
|
I
+
I
]
|
[
i
|
1
I
|
!
|
I
|
|
|
i
|
i
i
1
-+

ADDRESS/DATA| ADDRESS/DATA ] ]
Switches |[Switches D and E} i

B and C | Input Data Bytel Descriptions - |
---------------------------- F o e o o e e e e e o e
XX |same as function 58 |
lexcept the displace-|]

Iment is for |

|buffer 1. |

00 (for |Accumulates the CRC |
buffer 0) lcharacters for BSC |

01 (for |data (to be trans— |
buffer 1) |mitted) as it is I
lentered into either |

jbuffer 0 or ]

|buffer 1. |

setting depen- |Allous the selection]
dant on option jof certain options |
]

|

l

|

1

|

|

I

| Functions

+ —————————————
iInitialize

| Buffer 1

| Offset

BSC CRC 5A
Accumulation
Buffer 0/1

0000000000

Saet Receive 5C

Mode Byte

selected (see |by setting a control

description) |byte in the LTS
|(line test control
|block).

+
|
!
|
|
|
|
i
]
l
|
l
|
|
|
|
|
|
l | Bit 3 will indi-
i
l
|
|
l
|
I
I
]
|
|
|
|
|
]
l
|
l
|

Jcate that the option
lof checking for tuo
Ispecial characters
|(set by subfunctions]
|53 and 54) in se- ]
|quence in a received]
|data stream is to bel
lused by the panel
Jline test function |
lto determine when |
|the line being test-|
led should be placad |
linto transmit mode. |
| Bit 6 of the con— |
|trol byte will |
lindicate that CRC |
lcharacter accumula-— |
Jtioen is to be |
Iperformed on BSC |

et St v v s s ks vt St s W) W s W enS fwe WS s Povn o o Pt St Snen St et G M S iy Mo OveS Wt dr e won offs o e o o

— — . — —— C— G WS o S G— WA SN MG ST S SR GGEN WCS W Smew R CMNGN Smw Snewt e S emen SOUSG G oot s Sm——
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Page No. 5.16 T3705L
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ldata during receive |
joperations. ]
] Bit 7 will give |
lthe same indication |
| for SDLC data. |

Panel Line Test
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5.4 LTS DESCRIPTION

60000000060

o e e e e e e e e e e e e e e e e e i e e e e e e +
| HEX | |
|DISPLACEMENTS| FIELD DESCRIPTIONS |
== e ——— |
| i | |
! 1]1] JLTSCTL: Control byte [LTSPDSYN: PAD or SYN |
| | | character for this |
] ] | line. |
|~ e e e e ——— |
| 02 ILTSSTMD: The system JLTSLCD: The system |
| | gonerated set mode SDF.] generated LCD value. |
o e e e e e e e e e e e o i e e e e |
| 04 |LTSXLAD: The line address of the line baing testedl]
| e |
l 06 ILTSRLAD: Duplex receive line address. ]
e l
| 08 [LTSDIALL: Buffer for receive data characters or |
| 0A | auto=-call dial digits. |
| ocC | l
| 0E |This is the receive buffer for a type 2 communica-|
| 10 ltion scanner and the address of the receive buffer]
] 12 |for a type 3 communication scanner. |
| 14 | |
l 16 i |
|- e |
] 18 JLTSNFCNT: Counter for non X'FF' data characters |
| luhen receiving. |
| e e e e e e e |
| 1A [LTSNOCNT: Counter for non X'00' data characters |

|when receiving. |

| 1E [LTSDCNT: Counter for [LTSTURN: Transmit turn |
] ] auto-call dial digits | LCD/PCF |
| | and receive data | I
| | characters. | l
[ o et 0 B et e e et e e e ]
| 20 ILTSACLN: Auto-call line address l
e e e e e e —————_—— |
] 22 JLTSXL2: Transmit Level 2 pointer ]

JLTSRL2: Receive Level 2 pointer |

Panel Line Test T3705L Page No. 5.17
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D99-3705D-06

© 0O

e O

o0 e o

] 26 |LTSDATAP: Transmit buffer pointer |
| = e e e e e e e e - |
] 28 |LTSRCCl: Receive compare |LTSRCC2: Receive comparel
| | character 1 I character 2 |
| == e e e |
] 2A |LTSRRC3: Receive compare |LTSWAPl: Swap transmit |
| | character 3 ] buffer 0 compare |
] | ] character |
= e e |
] 2¢C |]LTSKHAP2: Swap transmit JLTSXENDO: Buffer 0 |
] |  buffer 1 compare ] +transmit end compare |
] } character | character ]
e e e ——————— +
Page No. 5.18 T3705L Panel Line Test
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5.5 TEST EXAMPLES

5.5.1 WRITE DATA TO IBM 2770 (BSC LINES)

Step Functions

1l Initialize
Buffer 0

2 Initialize
Buffer 1

3 Load
Buffer O

G Load
Buffer 1

5 Accunmulate
CRC

6 Set compare

character 1

7 Set
spap
character 1

8 Set suap
character 2
2

9 Transmit
initial

10 Transmit
Buffer 0O

11 End
test

Panel Line Test

ADDRESS/
DATA

suwitches

B CDE

58 00 Press
INTERRUPT

5900 Press
INTERRUPT

5 1 X X¥ Press
INTERRUPT

B 2 X X¥¥% Press

INTERRUPT
5 A 01 Press
INTERRUPT
53 3D Press
INTERRUPT
56 61 Press
INTERRUPT
5770 Press
INTERRUPT
4 2 00 Press
INTERRUPT
G F 0 Ox¥x Press
INTERRUPT
5001 Press
INTERRUPT

D9e-3705D-06

Descriptions

Sets initial Buffer ©C
offset.

Sets initizal Buffer 1
offset.

Load buffer 0 with
address sequence.

Accunmulates and stores
CRC in buffer 1.

Sets receive compare
character 1.

Sets Tirst swap

character.

Sets second swap
character.

Sets transmit state.

Transmit from buffer 0.

Ends the test.

T3705L Page No. 5.19
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¥ xx= X'FF', X'AA', X'32', X'32, X'37', X'FF',
X'32', X'32', addr, X'2D', X'FF'.

*¥% xx=X'FF', X'FF', X'AA', X'32', X'32', X'02°',
X'E2', X'E3', X'40', X'C2', X'D3', X'D6',

X'03"'.

D99-3705D-06

X'FF', X'AA',

XE3', X'C5°',
X*c3', X*'D2', X'l5°,

¥%%"TEST BLOCK' should print out repeatedly on the terminal until

step 11 ends the test.

Page No. 5.20 T3705L
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5.5.2 READING FROM AN IBM 2770 AND

Step

XK=

Functions

Initialize
Buffer 0

Load
Buffer 0

Set
receive
mode

Transmit
initial

Transmit
Buffer 0

End test

X'FF', XTAA',
X'32', addr,

ADDRESS/
DATA
Suitches

B CDE

G F O 0

Press
INTERRUPT

Press
INTERRUPT

Press
INTERRUPT
Press

INTERRUPT

Press
INTERRUPT

Press
INTERRUPT

X132', X'32', X'FF',

addr, X'FO4,

X'2D', X'FF'

D99-3705D-06

ACCUMULATING CRC

Descriptions

Enter data at the
terminal and press the
REQUEST key.

Sets offset for
Buffer 0.

Loads Buffer 0 with the
polling sadquence.

Sets receive mode byte
to BSC accumulation on
receive.

set transmit state.

Transmit from Buffer 0.

XTAAY, X'327,

%¥%XIf data is received properly and the CRC is correct, the line turns

around,

terminal times out.

Panel Line Test

transmits buffer 0 again and goes

into receive mode. The
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D99-3705D-06

5.5.3 READING DATA WITH A TWO CHARACTER COMPARE

Step

10

¥ xx = XYAA?',

Page No.

Functions

Initialize

Buffer O

Load
Buffer 0

Set Receive

mode

Set first
compare
character

Set second

compare
character

Transmit
initial

Transmit
Buffer O

Display
LTS

End Test

Xr32',

ADDRESS/
DATA
Switches

B CDE

G F O 0

% C 08

G C 1 2%%% INTERRUPT

5000

X'32', X'37',X'FF?',
Xr32', X'32', addr, addr, X'FO',

5.22 T3705L

Press
INTERRUPT

Press
INTERRUPT

Press
INTERRUPT

Press

INTERRUPT

Press
INTERRUPT

Press
INTERRUPT

Press
INTERRUPT

Press

Press

INTERRUPT

Descriptions

Enter ABCD1234 at the
terminal and press the
REQUEST key.

Sets Buffer 0 offset.
Loads Buffer 0 with the

poll sequence.

Set two character
compare on receive

Stores first receive

compare character.

Stores second receive
compare character.

Sets transmit mode.

Transmit from buffer 0.

Displays received data.

Ends the test.

X'FF', X'AA',

X'FF'.

Panel Line Test
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*%¥If the data is received properly, the line turns around,
transmits buffer 0 again and goes into receive mode.
The terminal times out.

%%%The last received data character should be X'Fl.

5.5.4 ADDRESSING AN IBM 1050 (S/S TERMINAL) USING BUFFER 0 AND 1

Step

Functions

Initialize
Buffer 0

Initialize
Buffer 1

lLoad
Buffer 0

Load
Buffer 0

Load
Buffer 0

Load
Buffer 0

Load
Buffer

Load

Buffer 1

Load
Buffer 1

Panel Line Test

ADDRESS/ Descriptions
DATA

Suitches

BCDE

5800 Press Zets Initial Buffer O
INTERRUPT offset

59 08¢0 Press Sets Initial Buffer 1
INTERRUPT offset

51 FF Press Loads the PAD character
INTERRUPT X'FF' in buffer 0

51FF Press
INTERRUPT

517¢C Press Loads a circle C
INTERRUPT character into Buffer 0

51 A3 Press Loads the terminal
INTERRUPT address X'A3' into

buffer 0

512090 Press Loads the component

INTERRUPT select address X'20°
into Buffer 0

52 FF Press Loads the PAD character
INTERRUPT X'FF' into buffer 1

52 3 4 Press Loads the end of
INTERRUPT address character X'34"

into Buffer 1
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10 Load B2 XX Press
Buffer 1 INTERRUPT

11 Load 525 E Press
Buffer 1 INTERRUPT

Page No. 5.2 T3705L

D99-3705D-06

Loads data character
X'xx' into buffer 1

Loads a circle B

character X'5E' into
Buffer 1

Panel Line Test
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5.5.4.1 ADDRESSING AN IBM 1050 (CONTINUED)

Step

12

13

14

NOTES:

Functions

Load
Buffer 1

Load
Buffer 1
Suap
Compare
Character

Transmit

After step 11

ADDRESS/
DATA
Suitches

B CDE

52vyvy

57 37

4 F 0O

is executed,

Press
INTERRUPT

Press
INTERRUPT

Press
INTERRUPT

address of the IBM 1050 terminal.

mode.

If the terminal responds With a

D%9-3705D-06

Descriptions

Loads LRC character
X'vy' into Buffer 1.

If the same data
character is entered an
even number of times 1in
step 10, the LRC will
be a circle B which can
be entered for X'vy'.

Loads the swap compare
character for buffer 1.
If the response from the
terminal is X'37', after
buffer 0 is transmitted,
the line is turned
around and buffer 1 1s
transmitted.

Transmits Buffer 0.

Buffer 0 is transmitted to the
The line is set to receive
circle Y (X'37'), the

line is set to transmit mode and buffer 1 is transmitted.

ADDRESS/DATA suitch A is aluays set to X'0°.

Panel Line Test
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5.5.5 SENDING TO AND RECEIVING FROM A S/S TERMINAL (IBM 2741 OR IBM 3767)

Step Functions ADDRESS/ ' Descriptions
DATA
Switches
B CDE

1l Initialize 5 8 0 O Press o Seté initial Buffer
Buffer 0 ( INTERRUPT 0 offset

2 Load 5 1 x x¥ Press Load data into
Buffer 0 INTERRUPT Buffer 0.

3 Set 53 7¢C Press Set receive compare
compare INTERRUPT character 1.
character
1l

4 Transmit 4 F 0O Press Transmit Buffer 0.
Buffer 0 INTERRUPT

¥ xx = X'FF', XTAA', X'34', X'1F', X'54', X'20', X'10°Y, xX'70°,
X'08', X'68', X'58B', X'38', X'04", X'64', X'6D', X'7C', X'FF'.

0123456789 should print out on the terminal and the terminal will
go into transmit mode. Key a message into the IBM 2741 and send it
to the IBM 3705. The IBM 3705 should send 0123456789.

This sequence can be repeated until the test is terminated.

Page No. 5.26 T3705L Panel Line Test
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5.6 PANEL LINE TEST ERROR STOPS

Error stops that may occur in the panel line test are indicated via
display A and B.
stops and recovery actions required.

Displav A Displavy B

80FC

BOFE

80FF

80FC

80FE

XXXX

Panel Line Test

See the following list for a description of the

Description

An unexpected level 4 interrupt occurred; only
PCI level interrupts are expected. Register
X'15' contains the results of an input X'7F'
instruction executed when the interrupt
occurred. To recover from this stop, the
program must be reloaded.

An unexpected level 1 interrupt occurred.
Register X'01l' contains the ORed results of an
input X'7E' and an input X'76"' instruction
executed when the interrupt occurred. If bits
0.1, 0.2, 0.3, or 0.4 are on, a communication
scanner level 1 interrupt occurred; pressing the
START pushbutton causes the program to attempt a
scanner reset and restart. If none of these
bits are on, another type level 1 interrupt
occurred and the program must be reloaded.

A program or harduare failure caused a branch to
storage location X'00000'. Display B contains
the address of the instruction causing the
branch. To recover, the program must be
reloaded.

T3705L Page No. 5.27
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CONFIGURATION DATA SET DESCRIPTION

APPENDIX A. CONFIGURATION DATA SET (CDS) DESCRIPTION

The Channel Adapter On-Line Test (OLT) and the Internal Functional
Tests (IFT), for the 3705 require 3705 hardware definition. The
dafinition is provided in the OLT configuration data set (CDS) for
3705.

The IFT's for the 3705 are loaded into the 3705 by a host CPU
program called the IFT Loader. The IFT loader i1is an OLT executed
under an On-Line Test Executive (0S/TCAM/TOTE, OS/OLTEP,DOS/OLTEP,
OLTSEP). The IFT Loader appends the CDS to the Diagnostic Control
Module (DCM) when the DCM is loaded into the 3705. The DCM refers
the CDS as required by the requested IFT.

The storage location of CDS information in the 3705 can be

the

or

to

determined by adding the CDS byte location (from CDS Byte Column) to

X'FOO°*.

The 3705 CDS is composed of the following sections:

Channel Data Data Block Index Data Blocks
Part 1 Part 2
Fixed Format Variable Format

A.1 CONFIGURATION DATA SET PART 1

Part 1 format i1s fixed and is 28 bytes (X'1B') in length and is defined

and punched in Columns 1-67 of Card #l1 as follous:

CDS Card
card Bvte (Hex) Col. Contents/Description
1 1 Must be blank
2-G cDS

5-9 Blank

Configuration Data Set T3705A
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CONFIGURATION DATA SET DESCRIPTION

CDS

Card Bvte (Hex)

1 5

A.2 T3705A

10-17

18

19

Card
Col.

20-21

20

21

22-23

26-25

Native subchannel unit address in hex
(right justified) (example 0000010A)
The IFTs lcocad across this channel addr.
= 4 if cycle utilization counter RPQ
8R0058 is installed
= C if model J, K, or L (cycle
utilization counter and 20
bit data path are installed.)

Blank

Contents/Description

Feature code - (CS-Comm.
CA-Channel Adapter)
Enter only the channel adapter
defined in card col 10-17.

Scanner;

HEX

0=Storage size 64K or less.
I1=NCP used.
0=NCP not used.

(P l1=Storage size greater than 64K byvtes.
G

~2 _l=type 4 CA installed.
0=tvpe 4 CA not installed.
1 1=Type 1 CS installed.
0=Type 1 CS not installed.
LS 1=Type 2 €5 installed.
0=Type 2 CS not installed.
G l1=Type 3 or Type 3 Hi Speed CS
installed.
O0=type 3 or Type 3 Hi Speed CS

not installed.

2 1=Type 1 CA installed.
0=Type 1 CA not installed.

1l 1=Type 2 or 3 CA installed.
0=Type 2 or 3 CA not installed.

%0 Class Code (terminal control

unit)

06 Unit or Type Coda(3705)

Configuration Data Set
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8 26-29 Unused, leave blank.
9 30-31 Flags
30 = & if Device shared with

another system, (CPU)
4 if Two channel switch 1is
installed on this unit

31

0A-0B 32-35 Blank

CDS Card
card Bvte (Hex) Col. contents/Description

1l 0CcC-0D 36-39 The emulator sub-channel
(ESC) unit address
in Hex of lowest IBM 2701, 2702,
or 2703 emulator Line address
(determined by CA sjumper options -
See Range Definition)
If Type 2 or 3 CA or if Type 1 or & CA
in NCP mode only, leave card
columns 36 thru 41 blank.

OE 40-41 Hexadecimal number of contiguous Emulator
Line addresses (each address used
in testing requires a 2701, 2, 3
CDS entry). - See Range Detinition

OF-13 42-51 Blank (reserved)

14-1B 52-67 Hexadecimal (EBCDIC) representation of the

symbolic name of the Network Control
Program (NCP) CDS. This is required
by the On Line Terminal Test (OLTT).
The symbolic name is assigned by the
customer at SYSGEN time. Hex 'C3'
(C) is to suffix the NCP CDS symbolic
name. Any unused positions in this
field should be filled with X'40's.
For example:

If the NCP symbolic name is 'RTP',

then this name will be 'RTPC' and

Configuration Data Set T3705A A.3
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the Hex EBCDIC representation would

be:
D9E3D7C340404040
If no NCP is installed, leave blank.
1c-1D 68-71 Blank (allou CDS Part 2 to start on card 2)
72 continuation character (any character
except /)
73-80 Any desired information, ie

ID, card count, etc.

A.% T37058A Configuration Data Set
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CONFIGURATION DATA SET DESCRIPTION

A.l.1 RANGE DEFINITION

It is mandatory that each address in the described Emulator address
range be defined by a IBM 2701, 2702, or 2703 CDS entry in order to
use that address as a test device address. It is recommended that a
CDS entry be included for all addresses in the range in order to
prevent a "NO CDS ENTRY' message Tor each undefined address.

If it is necessary to use a large range of emulator addresses, the
following dummy CDS entry can be used for each unused subchannel
address to minimize the OLT printouts:

Card Col 2-G 10-17 22-25 52
Punch CbhsS DEV ADDR 4001 /

Part 2 of the CDS has a variable length and is composed of the
Indexs/Data blocks needed to define the hardware. Each hardware
feature i1is referred to by its unique block type (i.e. CCU data block
is type A, type 1 channel adapter data block is type B, etc.)

The index block contains 2 bytes for each data block to be defined,
one byte to indicate block type and another to indicate the half-uword
displacement value of the corresponding data block containing the
harduare definition. Each data block must start on a halfuord
boundary.

Communication scanners 3 and &4 are contained on a symbolic CDS
entry because of length restrictions. This entry is not punched
unless the third or fourth communication scanners are present. This
CDS entry is handled by the OLT loader and is iiot referred to by the
CE when entering the 'DEV/TEST/OPT/' parameters.

Follouwing is the format for machine configuration. Punch cards as
indicated using CDS card format as provided. The index identifies the
harduare installed and provides a pointer to the data block containing
the detailed description. If not applicable, an index entry may be
left blank, or punched with zeros, but the assigned card columns must
be maintained.

After completing the definition of the last line sets of the last

LIB installed on the 3705, insert a "/' in that card column that would
normally start the next Scanner definition.

Configuration Data Set T3705A A.5
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¥¥xIndex — Part 2xxx

Card Byte

Card

Col

Contents(Tvpe-Address)

Adapter Number/IFT Number - (00 or
] blank if not installed)
| CDS Address of Data Block - pointer to
I 1 adapter description
| 1 Block type — data block containing
I ] adapter description
Description

lE-1F
F20-21

F22-23
F26-25
26-27
28-29
2A-2B
2C-2D

2E-2F

30-31

32-33

34-35

/ A.6 T3705A

1-15

16-19
20-23

26=27
28-31
32-35
36-39
40-43
46-47

48-51

52-55

56-59

60-63

Must bé blank

|11 23 tA) ccuL

22 23 (A) Storage BSM 2

(Blank if FET storage)
32 23 (A) Storage BSM 3

(Blank if FET storage)
42 23 (A) Storage BSM 4

(Blank if FET storage)
52 23 (A} Storage BSM 5

(Blank if FET storage)
62 23 (A) Storage BSHM 6

(Blank if FET storage)
72 23 (A) Storage BSM 7

(Blank if FET storage)
82 23 (A) Storage BSM 8

(Blank if FET storage)

[<12 23 (A) Storage BSM 1

or FET storage
installed

13 22 (B) Type 1 CA in lst position.
14 22 (C) If type 2 or type 3 CA
in 1st position.

:,49 22 (€) If type 4 CA in lst position.
24 24 (C) If type 2 or type 3 CA

in 2nd position.
29 24 (C) IFf type 4 CA in 2nd position.
39 25 (C) If type ¢ CA in 3rd position.

Configuration Data Set
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. 36-37 646-67
38-39 68-71

72
cDs Card

Card Byte Col
3 1-15

3C-3D 20-23

3E-3F 26-27

Configuration Data Set

49 26 (C) If tvype 4 CA in 4th position.
Enter one of the following for the
communication scanner in

the first frame:

15 27 (D) If type 1 communication scanner
is first scanner. This entry
may be punched in card col
64-67 without causing an error.

b/€6 27 (D) If type 2 communication scanner

is first scanner

17 27 (D) If type 3 or type 3 Hi Speed
comnunication scanner is the
first scanner

Continuation character (any character
except /)

Contents(Tyvpe-Address)

Must be blank
Enter one of the following for the
communication scanner in the second frame:

26 3D (E) If type 2 communication scanner
is the second scanner

27 3D (E) If type 3 or type 3 Hi Speed
communications scanner is the
second scanner

Enter one of the following for the
communication scanner in
the third frame:

36 91 (E) If type 2 communication scanner
is the third scanner

37 91 (E) If type 3 or type 3 Hi Speed
communications scanner is the
third scanner

Enter one of the following for the
communication scanner in the fourth frame:

T3705A A.7
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ceceo

46 B0 (E) If type 2 communication
scanner is the fourth scanner

47 BO (E) If type 3 or type 3 Hi Speed
communication scanner is the
fourth scanner

-

40~41 28-31 Blank (reserved)
G2-63 32-35 FFFF End of index

The definition of each block type follous.
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A.2.0 CHANNEL ADAPTER BLOCKS
A.2.1.0 FIRST CHANNEL ADAPTER DEFINITION - BLOCK C -

This CDS block defines the channel adapter in the first machine
This may be a type 1, 2, 3, or & channel adapter.

Block cDSs Card
Card Addnr Bvte Col Contents
3 co00 G4 36-37 NSC unit address - interface A
co01 65 38 Governor speed for cycle steal (normally
sumpered for 277K bytes for type 2 or 3 CA)
= 0 if type 1 or type 4 channel adapter
The following is for type 2 or 3 channel
adapter when EC 318882 is not installed.
= 1 if 649K bytes
= 2 if 92K bytes
= 3 if 188K b