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The type cf rr.aterial coritain~d is general in nature in order that a 
mLnimum of updating will be required. Specific details cf diagnostic 
monitor~ are locat~d in resp£ctive DM user's 9uiaes. Op~ration details 
of diagnostic program sections are found in their respectiv~ write-ups. 
system/360. Diag. Prag. User's Guide, P/N 5396096, is discontinued 
b.ecause its contents have .been revised and separat€d into · individual 
rdP'¢0iil~n~s as. follows: 

.1: 

~ system/360 Diag. Pro9. 
• OMl user's Guide - P/N 

, • DflJ< UsE:r • s Guide - P/N 
' •. · DNAB u~er Is Guide - PIN 

... FOFF user's Guide - P/N 

General 
5396299 
5396298 
5396297 
5396291 

Reference Manual - PIN 5396300 

-~ 

The r~fer~n~e .. manual is designed to provide definitions and descriptions 
~f ,,. the:: ~y~tem(3~0. diagnostic maintenance progran: packaye for instruc
!ic:>.pa}. pUfppses,,. ,,. 

~he:o~ ys~r~~,gui~~p ~r~v~de lnforroation concerning specific diagnostic 
',"1on~t9r~ and ~hc::tt~v~r is required to know for daily use at the system 
~on~qJe~ ~ ~ ~ 
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tJiis .~s the 1st revision of the previous 
J."elea,sed on EC 256929, dated July 1, 1966. 
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INTRODUCTION 

Diagnostic coverage for the System/360 is provided by a combination cf 
nard~art diagnostic aitis, diagnostic roonitor control programs and 
sectionalized diagnostic program tests of approximately 4~ bytes each. 
These tests are normally referred to as sections. 

The diagnostic programs in general are ccn·patible. Exceptions will 
arise depending upon the characteristics of the unit being tested. 
nardware diagnostic aids are acknowledged here only to introduce the 
total coverage available. 

TYPES OF DIAGNOSTIC PROGRAMS 

Maintenance programs are designed with three application environments in 
minaz · 

1. Design verification and checkout of prototypes. 
2. Manufacturing and product testing support. 
3. Field Usage: 

a. Initial installation checkout 
b. Unscheduled maintenance 
c. Scheduled maintenance 
d. Checkout of specific system components during customer operation 
e. Engineering change and RPQ verification 

Functional Tests 

These tests are intended 
system is compatible with 
architectural manual. 

to check that the engineering design of the 
the functional description given ty the 

Functional tests are used when it is desir~a to know whether a general 
system area <e.g., CPU, dis.K unit, etc.) is fault free. The design of 
tnese tests provides thorough detection coverage, short running time, 
and minimal size. However, thorough fault detection is not given at the 
circuit level. 

Circuit Level Tests 

These: tests are used as fault-locating tools for particular system 
COlllpon~nts. Information aoout any failures, when anal~zed by the use·r, 
is sufficient to guide him to a relativ~ly small area of circuitry. 

~here possible, programs of this typ~ are provided for all system areas 
not cover~d oy fault locating tests. 

Measurernent Tests 

This is a general category o,f special purpose inf,-ut/output programs, 
each of which is design~d to measure son;e specific parameter, such as 
the len9th of inter-record gaps, or to facilitate the manual adjust~ent 
of ~~chanical clearance, linkage , etc. 

Checking Circuit Tests 

These tests are designeu to use the hardware and progran. facilities to 
give a positive test of checking circuits. 

6 
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Bring Up Te::itS 

'l'ne~:H~ simple tests can .be used to lring the machine to the state where 
ttie basic diagnostics c:an be loaded and run. 

b€caus~ these tests build up 9xadually, •a block at a time,• these 
~rogra~~ ar~ n~st useful when ther~ is more than one fault on the 
machint:. The simplest. programs o! this type are tight loops of two or 
tnre~ instructions which ar~ loaaed using Initial Prograaa Loading CIPL>. 

syst~m Tests 

Ti1~se tests chec}'. out. a .Eystem by sim•Jltan11onaly running all attached 
aevices. Their prim~ objective is to tP.st for erroneous interract.ion 
ot::twt:er1 aevic~s and to deter1dne which device ia f ailinge 

11AKDWARl:: DIAGNOSTIC AIDS 

Fdult Locating Tests 

These are circuit level diagnostics for the CPU'S. They are controlled 
vy 3pecial hardware and do not require that a pr09ran. be able to run. 
~pecial test~ check the entire contents of read only storageCROS.>. 

HOS Diagnostic Tests 

ThesE tests are built into the read only atorage(ROS) and require no 
other portion of the systE:m to be operative . 

Progressive Scan Testa-

Thes~ are channel fault locating tests for some 360/Systems. The tests 
ar·e generated by a special set of programs and are applied under· program 
control. Tnese programs are run under a special monitor •. 

NOT~: For hardware diagnostics refer to the maintenance manual provided 
oy th~ system CPU. 

7 
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DIAGNOSTIC PROGRAM NOMENCLATURE 

!-'Jost of the diagnostic programs are Flanned to run on all System/360 
models, from Mod 30 thru Mod 75. This means that program size is 
limited to 4K bytes. 

To utilize oest the allotted storage space of 4K bytes, all common 
subroutines have:: been removf:::a from the diagnostic programs, leaving only 
the actual tE::st portions. 

Tnese subroutines sucn as print, interruption handling, loading, and I/O 
~cht:duling ar.e placed in a single control program called a diagnostic 
monitor. · 

Diagnostic programs themselves are called SE::ctions, bt::cause they cannot 
run alone out must n~ed to run under thE:: control of the diagnostic 
monitor. Together, a diagnostic monitor and a program section make up a 
diagnostic program. 

PROGRAM SECTION 

Eacn program is divided into Sections. Each section 
Routine~. Bach section has a Section Preface • 
.ttoutine Pref ix. (See Fig. 1 > 

8 

r-------------~----------------~------, I Diagnostic Monitor as loaded I 
I by the IPL key from 3 to 2~K I 
~---------------------------------------i Section/a ~ill be loaded on 

4K boundaries 

r-----------------------------------1 I section Preface I 
I s~ction 1 I 
~-----------------------------------i I Routint Pref ix I 
I ------------------------------- I 
I I 
I Routine l I 
~--------------------------------~-i I Routine Prefix I 
I ------------------------- I 
I I 
I Routine 2 . I 
~-----------------------------------i I Routine Pref ix I 
I ------------------------- I 
I I 
I Routine n I 
L---------------------------J 
r----------------------------------1 I Section Preface I 
I ~ection n I 
~----------------------------------~ I Routine Pref ix I 
I I 
I Routine n I 
L~------.....---~~-------------·------~ 

-------·-----~-----------------------' 
Figure 11 DM and section Storage Map 

is divided into 
Each routine has a 
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s~ction1 a logical indepenaent block of coding, consisting of a section 
prefdce and a series of routines. A section rnay have prerequisite 
sections which must be run nt:fore it will operate correctly. 

section PrQface: a common communication area between the diagnostic 
~ection ana the diagnostic monitor. (See Fig. 2> 

t<outine: That part of the s.:ction containing the routine prefix and the 
actual tf=st. 

rtoutin~ Pn-fixz st:rves a·a 1r linkttge· betweu ··the routine and the 
diagno~tic monitor. 

The Section Pref ace 

The s~ction preface is ua~d as a common communication area between the 
diagnostic section and the uM. The section preface is divided into 
f ielus which contains 

• section identification 
• control oits 
• interruption return addresses 
• sen.ae switches 
• other reference inforn~tion for hath program section and DM use 

The first byte of a 
program section. 
starting address is 
diagnostic monitor 
executed. 

section preface is the first byte of that diagnostic 
All sections load into a fixed area of storage. The 
set to the first 4X above a diagnostic monitor. The 

may r~locate program sections before they are 

The basic section pref 8ce length is 128 bytes. If the diagnostic 
requires unit definition tableCUDT) assign~ents, the section preface 
length is increased by 4 or B bytes .(according to the lenqth of each 
Entry> for each unit in tne ~ection preface unit table (SPUT). Also if 
a program. is using program generated data, the section preface length is 
incrtased by 8 bytes if ont: operand is being generated and by 16 bytes 
if two operands are being generat~d. 

Figure 2 shows the section preface in byte forn1, followeci by explana
tions of each f i~ld. Most of the information provided is used by the 
progranuner for writing his particular program section, but is presented 
here for reference for the w.>er of the section. 

9 
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Byte 0 1 2 3 5 6 7 

Hex Dec 
0 0 

8 8 

10 16 

r-----------------------------T---------T-------------------------------------1 Program anci Section Number lhctive RRI SemH? Switcnes 
t-------------------T---------i---------t---------T---------T---------T-------
1 Reservtd IPGP. In~rpt Cnd. MskjFlags • ISPUTcount!Flags •• jFlags • 
t-------------------+-------------------+---------+---------+-----··---+-------1 Initial Progra~ St~tus Word 

18 24 
·-----------------------------------------------------------------------------! External Old Program Status Word 

20 32 
t--------------~------------~-------------------------------------------------1 su~trvisor Call Old Progra~ status ~ord 
r-----------------------------------------------------------------------~---

28 40 1 Program Old Program Status Word 
t-----------------------------------------------------------------------------

30 48 1 Machine Check Old Prograro Status Word 
t-----------------------------------------------------------------------------

38 56 1 Input-Output Old Program statuli Word 
t-----------------------------------------------------------------------------

40 64 1 Channel Status Word 
t---------------------------------------T---------T---------T-----------------

48 72 1 Command Address ~ord IRR Cycled! !Extend ?SW Extern 
t-------------------T-------------------f---------+---------f-----------------

50 80 j Extnu old PSW SVC !Extend old PSW ProglExtend old PSW HCK !Extend old PSW I/ 

t-------------------+-------------------+-------------------+-----------------
58 88 1 External R~turn Program Status Word 

t----------------------------------------------------------------------------60 96 1 Sup~rvisor call Return Program Status Word 

·-----------------------------------------------------------------------------68 104 1 Program Return Program Status Word 
t--------------------------------------------------------------------~----70 112 1 Machirae Cht:-ck R~turn Prograrr. Status Word 

t------------------------------~----------------------------------------------78 120 1 Input-Output Return Program Statue Word 

~---------------------------------------T--------------------------------------80 128 1 GRO Section Register Dwup Area - 6" BytP.s GRl 

·--------------------------------------+-------------------------------------88 136 1 GR2 I GR3 

·-------------------------------------+-------------------------------90 1114 1 GR4 I GRS 

t--------------------------------------+-------------------------------------96 152 1 GR6 - I GR7 ·--------------------:--------+------.-----------------------
AO 160 1 GR& I GR9 

. ·-------------------------------------+-----------------------------------AS 168 1 GRA I GRB 

1--------------------------------------+-----------------------------------BO 176 I GRC I GRD 

·------~------------------------------+-------------------------------------BB 184 ! G~ I ~F 

t---------------------------------------+-------------------------------------co 192 1 Extended Control R~g(ECR) 4 I ECR 5 . 

·--------------------------------------+--------------------------------~----
.CB 200 1 ECR 6 jActiv~ Routine Prtfix Address 

·--------------------------------------+-------------------------------------DO 208 1 current PSW - Loaued by DM to return control to 8ection 

t-~-------------------------------------------------------------------------08 216 1 Active routin~ ~~~ - last PSW loaded by OM to start a routine 

·----------------------------------------------------------------------------EO 2211 1 St=ction P=eface Unit Table(SPUT)-all entries 4 or 8 oytes in length 

1----------------------------------------------------------------------------22•+n 1 Operand 1 (optional> 
I Operand 2 <optional) 

L ---------------------------------------------------

Pigur8 2: Section Preface Table 

10 
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A de~cri1~ion of each field in the section preface follows. 

Bytes O - 2, proo;iram section numbt:r: contains the program identification 
n:.J.moer in hexadecin.al digits. 

Byte 3, current routine nilrnber: contain!l the nurr.ber of the routine which 
is in operation. The s~ction programmer codes this byte as zero. The 
l.>M updatt:s it f oc each routine. 

Bytts 4 - 7~ section sense switches: simulated by 32 cits which are set 
or cleared by a C~ input n.essage. Bits 0-15 ar~ stt oy OM through the 
~se of ·the c~ console buffer lang~age. DM does not use, alter, or refer 
to tnese bits except as ~~E:cified by input requ~st. They may be 
S!J~cified for any purpose defined by the programmers e.g. stay in a 
tight loop for scoping. 

Bytes 8 and 9: reserved for expansion. 

Bytes 10 - 11, program inttrruption condition mask: used with the 
interruption (bite 15) flags to specify a particular interruption that 
ca•JS<;s DM to rct.urn to a point in the diagnostic section given by the 
~rogrammer in the return PSW. The pro~rammer places the interruption 
code he expects in this field. This field is examined by DM only when 
the progxam interruption flag bits(byte 15, bits 2 and 3) are set to 01. 

• Byte 12, section OM flays: these flags together with byte 14 are set 
oy the section to convey information to the OM. They are defined as 
follows: 

Bit 0-4 
5 == 0 

s:: 1 
6-7= 00 

01 
= 10 

• 11 

Reserved for future use 
SPUT coded as 4 bytes 
sruT coded as R bytes 
Program runs in standard PSW mode only. 
~ : only those I-0 devices attached to 
channels O through 6 are assigned to sections 
op~ratinq in this mode. If the Floating 
Channel feature is attached and activated, 
devices (on the 'floated channel') assigned 
to sections in tnis mode have the channel 
addresses modified to 0 through 6 before the 
assignment is made. 
Illegal. 
Program runs in extended PSW mode only. 
(All section preface PSw's must be assembled 
in extended PSW format.) 
~ : Any I/O devices attached to channels 
O through 63 can be assign~d to sections 
op~ratin9 in this mode. 
Progran· can run in either PSW tnode. All 
section preface PSW's must be assembled 
in standard

0

P.:ifi1 format. OM initiates each 
routine of the section in the standard PSW 
mode. 
~ : Any I/O devices attached to channels 
0 through 63 can be assign~d to sec~ions 
operating with flags 6 and 1 equal to 11. 

~H-!-=-t~e~~1~3~.:.:..:.:=;.:~~:::.;._::.;:::.;:.:.::~::.....c:.:..;:~:.:;:.:::_:::.!!.~..,...:r.~a~c~l~~e~n~t~r~i~e~~-: this field gives 
the number ace unit tabi~ (SPUT). It is 
coded b~ by the OM for assign~ent of I/O 
devices to 
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•• Byte 14, flags set by th~ section: CFig. 3) this field together with 
oyte 12 are set by the secticn to convey inforroation to the OM. They 
are defined as follows: 

12 

Bit 0 1 2 3 5 6 7 

r------T-----T-------T------T------T------T------T------1 
l~XCLUSjSTOR IEXCLUS IRETURNIDSCTNUJ I IRETURNI 
I CPU I PROTI CPU ION CE I UDT I I IUNASGNI 
I I IOVRIDE ITRMTN IAS3GN I I I I/O I 
L------~-----~-------~------~------~------L------4------J 

Figur€.3z ~yte 14, section Preface 

Bit 0, exclusive CPU flag: this flag i3 used to indicate that a 
particular section cdnnot run in a m~lti-prcgramming ~ode or in an 
os Call situation. lf this bit is O the section can run in all 
situations. 

Bit 1, s_torage protection key assiqnment: this bit allows the 
section to control the DM handling of storage protection keys in the 
initial and return PSW's. 

If bit is O - It ~tora9e protection key is available (byte 
384 bit 3 of SRT), DM inserts the assigned key 
in all PSW's loaded Except old PSw's. 

1 - Tht protection key is not altered. 

Bit 2, exclusivt CPU ovtrride fldq: t~is flag will allow execution 
of an e~clusive CPU section to be executed, in multiprogram mode. 

Bit 3, return to section on CE termination: this flag is interrogat
ed by tne Dl-1 wht:n it rec~ives a request by the CE to terminate a 
section. 

If bit is 0 - OM terminates the ~ection, prints a T• message 
anci proceeas to load the next section. 

l - The OM returns to tne section via the external 
return PSW. This PS~ must point to a subrou
tine in the section that performs the neces
sary housekeeping operations for proper termi
nation. Upon coniplet:ion of tht- housekeeping, 
tne section must yive an SVC D5. Upon receiv
ing this call, the DM terminate~ the section, 
prints T• and proceeds to load th~ next 
SE:ction. 

Bit 4, discontinue further UDT allocation flag: this bit is defined 
to allow sections to terminat~ themselves and not be reinitiated by 
the OM to run on additional units. 

If bit is 0 - Continue further UOT allocations 
1 When the section issues a SVC 05 or SVC 06 

FiFF, DM discontinues further UDT allocation 
and proceeds to terminate the section. 

Bits 5 and 6: reserved for futur~ use. 

Bit 7, unassiQned I/O interruptions: this bit tells the OM hov to 
handle unassigned 1/0 interruptions. 

If bit is 0 - Do not return unassigned interrdptions to 
p109ram section. The DM treats them as 
errors. 

1 - Return all unassigned interruptions to program 
aection. 
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u• Byt~ 15, inte.rrui:-tion handling flags: these flags are set by the 
section proyrammEr to inJicate the manner in which the OM must handle 
~ach class of interruptions. 

a. Treat all interruptions as errors. 
b. Return all interruptions to the section, or 
c. In the case of program interruptions, return a specific inter

ruption to the secti~n while treating all others as errors. 

The s~tting of th~se flag3 is zero for wost sections. This causes the 
LJM to treat program interru~tions, machine checK interruptions, and 
txternal int~rruptions as error~. supervisor call interruptions ar~ 
han11led as communication f ron the section to the DM and all assigned I/O 
interruptions are returned to the section. 

The !lags are defined as followss 

Bit O, I/O flags this flag directs how OM .handles l/O interruptions. 

If bit is 0 - OM returns to the section all I/O interruptions that 
are associated with assigned devices. Control is 
returned via the I/O return PSW (bytes 120-127 of 
section ~reface). The haroware I/O o PSW is stored 
in the section preface I/O o PSW. (bytes 56-63). The 
DM also places the hardware csw into the channel 
status word (bytes 64-71) of the section preface. 

l - The-Di~ ~~eats& ..i-1 l~O interruptions as errors. 

Bit 1: reserved for f1Jtw:e use. 

Bits 2 and 3, program interruption flag: these flags direct how the 
OM handles program interruptions. 

If 00 - All progzam interruptions are treated as errors 

If 01 ~he OM compares the contents of the interruption 
condition mask (bytes 10 and 11 of section preface) 
and the interruption code of the hardware PSW. If 
not ~qua!, OM treats the program interruption as an 
error. If equal, OM returns control to the section 
via the program return PSW (oytes 104-111 of the 
section preface) and stores the hardware program old 
PSW in the section preface program old PSW. 

If 10 - All program interruptions are returned via program 
return PSW (bytes 104-111 of the section preface) 
and th€ hardware program old PSW is stored in the 
section preface program old PSW. 

If 11 - Illeyal: all progra~ interruptions are treated a~ 
errors. 

Bit 4, machine Chee~: this flag directs how OM handles an internal 
machine check interruption. 

lf bit is O - DM treats all internal machine checks as errors. 
1 - DM returns all internal machine check interruptions 

to the section via machine check return PSW Cbyt.es 
112-119 of the section preface). The hardware 
a~chine check old PSW is stored in the section 
preface machine check old PSW. DM disables hardware 
~achine check interruptions from the time the hard
ware machine check new PSW is loaded, until the tise 
the section machine check return PSW ia loaded. 

1l 
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Bit 5, supervisor call flag: this flag controls DM's handling of 
supervisor call interruptions. 

If bit is o - DM handles SVC interruptions as communication from 
the section to DM. All undef intd codes art treated 
as t:rrors. 

1 - LM rtturns the SVC interruption to the section via 
the SVC return PSW (bytes 96-103 of section 
prefac~). The hardware ~SW is storea in the section 
preface supervisor call old PSW <bytes 32-39>. 

Bit 6, txterndl ndchine ch~ck fldg: this field directs how DM 
hdndles machine check interruptions. 

lf bit is O - DM tr~ats all ~xternal mdchinE ch~ck interruvtions 
as erro1s. (Log-out not included wich message). 

1 - DM returns all external m~chine check interruptions 
to the section via the ~achine check return PSW 
(bytes 112-119 of the s~ction rreface). Tht nard
ware machine check ol~ PSW is stored in the SEction 
preface rnachin~ check cld PSW (bytes 48-55). 

Bit 7, external interruption flay: this flag indicates how ~M 
handles external interruptions. Thi3 handling applies to all 
external interruptions ~xcept the one caused by pressing the 
interruption key Con the CPU con::iole). This is reserved for use by 
OM. 

If bit is O - DM treats all external interruptions as errors. 
1 - The ext~rnal interruptions are returned ~o the 

section via the exter~al return PSW (bytes 88-95 of 
the section preface). The hardware external intEr
ruption old PSW is stored in the section preface 
external interruption old PSW <bytes 24-31). 

Byte 16 - 23, initial proqra11. status word: this field indicates the 
initial running stat~ of each routine in the section and specifies the 
address of the first routine prefix. ThP format for coding this PSW is 
determined by the contents of oits 6 and 7 of byt£ l~ <section OM flags) 
of the section pref ace. 

Bits 6'7 = 00 The PSW is assembled in standard PSW format. 
= 01 Illegal 
= 10 ThE PS~ is assembl~d in extended PS~ format. 
= 11 The Ps~ is ass 0 rnbled in Standard PSW format. 

Since DMAB and DMA4 run only in ::>tandard PSW mode, it will assemble the 
PSw in tne standard PSw format only. 

The storage protection bit (byte 14, bit 0 of the section preface) 
airects the setting of the ~rotection key field in the PSW. This f itld 
must be normally coded with zeros to insure prop~r operation of this PSW 
when the storage protection ~ey option is not available. 

Byte 24 - 63, old program status word: DM stores a copy of the hardware 
old PSW into tht corres~onding s~ction preface location for all 
interruptions that are assigned to a progran: section. Tnese PSW's may 
then be ref erenoed by ~he section insteaJ of looking in the hardware old 
PSW's. 
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'Bytts 6~ - 71, cnannel status word (CSW): this field contains the last 
chann~l status word that DM returned to the section on an I/O 
~nt~rru~tion assi~ned to the section. 

Byt~~ 72 75, command address wo~d (CAW): this field contains the 
aosolute address of the comwand word to be used when .the next 510 is 
issutc in problem state. 

&'ftti 76, ~o~ i~ ~°" " ~¥c.led.:. t.Aia. field. cont-a ins the nurober of the 
routine within the prog1aro otction that DM is to cycle. It is sEt by 
one of three ways: 

1. Manually, directly through the console keys. 
2. Through the use of the ci console buffer, or 
3. By entering a •c• message through thtt typewriter. 

3yt~ 77, re3~rved for future use: 

Bvt~s 78 - 81, ext~nded PS~ interruption codes: these fields contain the 
interruption code that is stored in the hardware PSW when the CPU is 
0peratin9 in ~xt~ndeo PSw mode. ~ot applicable to DMA4, whic~ keeps the 
active routine prefix here. 

byt~d ea - 127, return program status word: these fields are used hy the 
L>t-i wnen the corresponding interruption occurs and is to be returned to 
tne section. The same xule for coding these PSW's apply as those stated 
for the initial PSw. 

Bytes 128 191, general register storage area: this is a 64 byte 
register save area usea for storing the register contents pertaining to 
tha~ section when an exit is roade to OM on an interruption. Since DM 
does not use floating point registers, these registers remain unchanged 
and are not saved in th~ save area. DM will r~store the general 
registers prior to returning control to the section. 

Bytes 192 - 203: reserved for DM use. 

Bytes 204 - 207, pointer to the active routine prefix: this field 
contains th~ absolute address of the currently active routine prefix. 
Thi~ field is updated by the OM ~ach time a new routine is to be run. 
Not used by DMA4. 

Byt~s 208 - 215, current PSW: this field contains the last PSW used by 
the DM (LPSW) to return control to the section. Not used by DMA4. 

vytts 216 - 223. active routine PSW: this field contains the last PSW 
loaded by the DM to initate running a routine. Not used by o~•. 

Bytes 224 - 224+n, seytion preface unit table(SPUT)a tbia is an optional 
field of variable ength Cdepenaing on the nWiber of entriea>. The 
format of each SPOT entry ia eacplained below. 

Bytes 224+n - 224+n+8 OQ!!rlnd 1 (optional>: this field contains 8 bytes 
of information which ia used as tbe firat operand by routines that 
r~ference it in tbe routiDe prefix. 

Bvtes 224+n+e - 224+n+U, yperand 2 CoptionaU a this field contains 8 
vyte~ of information wh ch is used as the second operand by routines 
tnat reference it in the routine prefix. If a routine requires one 
operanci, thia field i• emitted. 

Both, Operand 1 and Operand 2, are used •• line 4 of the SVC Dl, D2, and 
03 error 111'•&•9••· For SVC Dl and 02 theae f ielda aontain hex data. 
For svc D3 tnea• f ielda contain EBCDIC infon..tlon. 

1S 
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section Preface Unit Table (GPUT) <Figs. 4 and Sl ---i 

Ttds table is suppliE:d in every dia9nostic section t.hat requires UDT 
as~ignments. It supplies an entry for every UDT unit that the 
stction is to teBt o~ require. Tnis table i~ used by th~ OM to 
rel~te the ~ymoolic ~nit types specified by the.program section to 
actua 1 unit addres~:U::s specified in the UDT. Tne l.:ngth of each 
entry is either 4 or 6 bttes, depending on th~ setting of bit 5, 
Dyte 12 of the uection pref ace. The number of entries must ~e equal 
to the count specified in byte 13 of the section preface. 

The fields in each entry are defined as follows. 

Bit 

Bit 

0 
0 

0 0 
1 e 

1 1 1 1 
5 6 7 8 

3 
l 

r------T------T-r-T----------~-, ISYMB. II/O IRIAI CHANNEL I 
!UNIT IOPTNS.jEISI AND UNIT I 
ITYPE I IQINI ADDRESS I 
L------4------~-~-L----------~-J 

Figure 4: 4 byte SPUT Entry 

0 
0 

0 0 
7 8 

1 1 1 1 
5 6 7 8 

3 3 
1 2 3 " 9 G " 4 7 8 

s 5 
s 6 

6 
3 

r------T------T-T-T------------~---~~------T------T-----1 
ISY~£. jI/O IRIAI CHANNEL ID~ I IFEATURE I 
jUNIT IOPTNS t~ISI UNIT ICONTRLI DEFINITION ·I 
I TY PE. I IQ I NI ADDRESS I I I I I 
L------L------i-~-4-------------~~~--L--~-L------L-----J 

Figure 5: R byte SPlrl' Entry 

Bits O - 7, symbolic unit type: this field contains a pseudo .. identifi
cation suppli~d by the programw~r for a given unit. The DM associates 
this unit type to a physical unit and supplies the actual a1dress of 
that unit. Codes 00 and 01 are not used. 

Bits 8 - 15, I/O options: this character indicates special features or 
options related to the entry .:.:. the SPUT. The field may have a 
diff e:rt::nt meaning for each t.}'pe of device. The I/O options that apply 
to the assigned unit address are plared in this field by the OM at the 
time cf UDT allocation to tht! section preface. 

Bit 16, required flag: this ~it, when se~ to a 1, tells the OM that this 
~ntry in the SPUT requires a UDT allocation in order for the section to 
.oe run. If the OM cannot assign a UDT entry <such unit type not in 
UDT>, an RNV a.essa9e is print~d and the section is not executed. If the 
oit is set to O, thtt unit ccm be tested out it is not required. 

Bit 17, assigned flag: this flag is used to indicate that the OM has 
aaaigned a unit address to the diagnostic section. The OM sets this 
flag to a 1 when it •~~i9ns a unit address to the SPU'l' entry. 

this field contains the actual 
ce. Supplied by the DH at the tille 

B 1 muet ~· coded •• 
of unit t.yp••· 

Bita ~O - 63! feature 4efinitirg fill! (8 tytt formtt 9nly>1 thi• 
iM •n extens on of t.be I/O opt OD f e d. 

field 
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Tn~ ~OUTINF. PREFIX. 

Each routine contains a 4 byte prefix which is used by OM to pick up 
identification for error purpose~ and to pick u~ the address of the 
next routine for sequencing purposes. Each prefix starts on a word 
bOundary. 

A description of each field in the routine prefix follows. 

Bit 0 
0 

0 0 0 1 1 
1 8 9 0 1 

1 1 
s 6 

2 2 

3 " 

3 
1 

r--------T-T_T_T-----T--------T-----1 
IROUTINE 10101s1 INEXT I I 
!Number IPIPIKI I ROUTI~E I 
I lll21PI I ADDRESS I 
L--------~-i-i-i--~-i--------L--------J 

Figure 6: Routine Prefix 

Bits O 7, routine number: this field contains the routine identifi
cation nuJt1ber. Each routine has a unique nun.her. This number is 
written as a 2 digit. hexadecirnal value. · 00 a.ust not be uae4 to 
,Jesignat~ a routi n~ number. 

hit 8, operand 1 field preserit: this flag indicates that the section 
pr~face contains thE:: o~rand 1 field and that this routinE is using this 
field. If the flag is o, this routine does not use thi~ field. If the 
flag is 1, th~ routine is u~ing this field for storag~ of progra~ 
gen~rated data. It should be noted ~hat the flag should be zero if the 
routine--.is nots-~ ~i-& fie-l:d even thottqh the field may be present in 
the section preface. 

Bit 9, operand 2 fielu present: this flag indicates that the sect.ion 
also contains the Operand 2 field. The flag definition and section 
considerations are the same as for the Operand 1 flag. When used, the 
operand 1 flag must alsc be set. 

Bit 10, routine bypass flag: if this flag is set to 1 it indicates that 
the DK should skip tnis routine if OM is operating in multi-program 
mode. 

Bits 11 - 151 not used. 

Bits 16 - 31, address of next routine: this field contains the low OEder. 
16 bits of the adaress, relative to the section origin, of the prefix of 
th~ next routine. If this is the last routine, the field will contain 
the four bexadec.imal digits. FFFF. 

If the address of the next routine is FFFE, it indicate• that the 
program section wants OM to load an a.erlay section tbat is on the 
loader source, and then reinitiate progra~ execution via the initial 
PSW. 

11 
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PROGkAM IDENTIFICATION SCHEME 

Program sections ar~ indentified by a 5 digit hexadecimal number 
P1 PaP 3 31 S, where: 

p 1 indicates the system 111odel. Son.e programs run on all systemR and a 
p 1 of F identifies them. Programs that run on Gowe uut not all 
r •• odel s use a P1 of E. 

P2 P3 S1 = ~~chine area and/er aevice broken into clocks as: 

000-0FF 

100-38F 
400-4FF 
500-SFF 
600-6FF 

Assigned by th~ CE to ~pecial diagnostics or for sel~ction 
ot a preferred set of diagnostics. 
CPU 
storage 
Tape 
etc. through FFF 

s is the r~lease level. 

SAMPLE PROGRAM ID'S 

18 

32061 Model 30 CPU test at level 1. 
E4412 Channel test,level 2. See prograrr write-up for system models. 
F5010 Test at level 0 foi all 2400 tape driv~s for all model CPU. 

\_ 
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PROGRAM IDENTIFIC.,TION NU!t!BJ::R CATEGORIES 

The PaP3 5 1 portion of the program identification is used as a search 
number by the diagnostic control programs. The user should become 
familiar witta the search numbers for the programs he needs to run on hia 
system. A general breakdown of search nu111bers by device or categoxy 
follow~: <additional devictis are intermixed to utilize unused number•> 

Ps.PaP 3 Ss.S-= Program ideut.i.fication nu111ber· 
PaP2S~. • Pro'i)ram sea.rcn. J:WmbeJ:..... · 

~£ - systti~ Identification 

0 Special System <non-Syatem/360) 
l Reserved 
2 Model 20 
3 Model 30 
4 Model C60 or 4C6 
!:> Model 50 
6 Model. 65 or 61 
7 Model 75 
8 Reserved for expansion 
9 Model 95 
A Reserved tor expansion 
B Reserved for expansion 
c Reserved for expansion 
D FAA-9020 systeu 
E Applicable to some but not a 11 systems . 
F Applicable to all systems 

P:aP•Ss. - - Machine Area and Device Breakdown 

000-0F~ use by OM's, IPL, FLT, and special programs. 

100-15F 
160-18F 
190-lDF 
lEO-lFF 

200-25F 
260-28F 
290-2DF 
2E0-2FF 

300-33F 
340-37F 
380-38F 

390-39F 
3A0-3AF 
1B0-3BF 
3C0-3CJ 
3C4-3C8 
3C9-3CF 
JCO-JCSJ 
3D0-3DF 
3E0-3.EF 
31 .. 0-lFF 

Standard Instruction Set 1 <all moclela> 
Stan<lard Instruct.ion Set 2 Call models> 
Floating Point Instructions (all models) 
Dtdcimal Instructions (all naodela) 

Standard Instruction Set 1 <specific model> 
Standard Instruction Set 2 (specific IM>del> 
Floating Point Instruct.ions <specific model) 
Decimal Instructions <specific lliodel> 

CPU expansion <all roodel coverage> 
CPU expansion <specific 110del> 
Timer Call ~ooels> 

STOMQI 

Standard Main storage (model oriented) 
Improved Main Storage <model oriented) 
Main storaye .t.xpansion <model oriented) 
Local storage Cmed. so, 60, 62, 70> 
Bwnp CMod. ~o, 60, 62, 70> 
Sto~aCJt:! Protect C•ll mo4ela> 
Model 40 local store 
Shared Main Storage <~odel oriented) 
Large c•pl'city storage (ntOdel oriented> 
Shared large capacity storage Cmodel oriented) 

11 
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2.0 

400-•HF 
4~W-43F 
41.&0-45F 
460-47F 
'680-4BF 
4Co-4CF 
4D0-4DF 
•u.o- 4FF 

500-52F 
530-SJF 
540-54F 
550-SFF 

600-61F 
620-63F 
640-65F 
6t>0-67F 
680-68F 
690-69F 
6A0-6BF 
6C0-6DF 
6E0-6EF 
6F0-6FF 

700-70F 
710-71F 
720-72F 
730-73F 
740-74F 
750-75F 
760-76F 
770-78F 
790-7CF 
7D0-7FF 

CHANNEL 

Channels Call ~odels) 
.MPX Cnan (modvl oriented> 
sel Chan (r.1odel oriented) 
Storage channel 
2909 Channel 
Chann~l Functional 
Chann~l to Channel 
Read writ~ Dir~ct 

~ 

2400 Tape 
Hypertape 
Tape Switch 2816/Hypernape 
Tape Expansion 

ng 

2311 File 
2302 File 
2321 F'ile 
2303 File 
Dual ct,annel 
2301 Drum 
2314 File 
2318 File 
2 310 U3RJO Fi.1.t: 
File Expan:don 

GRAPHICS AND pISPLAY 

Low Cost Display 
XY Plotter 
Administrativ& Processor C~nsole 
Cypress 
1015 Inquiry Dis~lay terminal 
2250-1 Display console - Unbuffered 

·2250-1 Display Console - Buffered 
2250-2 Display Console 
2280/81/82 Alpine ~canner/Recorder 
Expansion 

EC 2~69q3 P/N 5396300 
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800-80F 
810-81F 
820-82.F 
830-83F 
S40-84F 
eso-esF 
860-86F 
870-87F 
stt-·ee·F 
890-89F 
8A0-8BF 
8C0-8CF 
800-ADF 
8E0-8FF 
900-90F 
910-91F 
920-92F 
930-93F 
940-97P' 

UNIT RJ:.CORD 

2821 
2540 Reader 
2540 Punch 
1403 Print.er 
22XX 
1404 
2821 Two Channel Switch 
1442 ~eader/Puncb 
1-~l-- Pdeer 
1445 
Expansion 
2501 
2520 
E.xpaneion 
105011052 
Expansion 
2671 Paper Tape Reader 
2£71 Paper Tap~ Punch 
Expansion 

P~OCESS CONTROL 

980-98F 1827 Data Control 
990-9FF Expansion 

AOO-AlF 
A20-A3F 
A40-ASF 
A60-A7F 
A80-A8F 
A90-A9F 
AAO-AFF 

BOO-BOF 
BlO-BlF 
B20-B2F 
B30-B3F 
B40-B41'" 
BSO-BSF 
B60-B6F 
B70-B7F 
B80-B8P' 
B90-B9F 
BAO-BAF 
BBO-BBF 
BCO-BCF 
81'0-BDP 
BEO-BEF 
BFO-BFf' 

PAPJ;.R DOCUMENT 

11119 
11118 
1412 
1428 
1285 
1231 
Expansion 

COMMUNICATION 

2701-SSYA 
2701-IBM Terminal Adapter 1 (SSA1) 
2701- Telegraph Adapter 1 (SSA2) 
2701-Teleqraph Adapt.er 2 (SSAJ) 
2701-IBM Terminal Adapter 2 (SSA~) 
2 Procesaor Switch 
2701-WTC Telegraph Adapter CSSA6> 
2101-contact sense Adapter 
2701-Contact Operate Adapt.er 
2701-Parallel Data Adapter 
2701-Syncnronou• Data Adapt.er 
2701-Comet 
2701-IBM Terminal Adapt.er 3 
2701- Binary S)nchronou• Adapt.er 
2701-PDSA-1 
2701- £xpa-ion 
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COO-C4F 
C50-C7F 
C80-C8F 
C90-C91'· 
CAO-CAF 
CBO-CBF 
CCO-CCF 
CDO-CFF 

DOO-DOF 
010-DlF 
D20-D2F 
D30-03F 
D40-D4F 
DSO-OSF 
D60-D6F 
070-D7F 
D80-08F 
D90-D9F 
u.AO-DAF 
DBO-DBF 
DCO-OCF 
000-00F 
OEO-OFF 

COM~UNICATIONS CONTROL UNITS 
2701 Expansion 
Reserved 
2702 
7770 
7772 
2703 
Reserved 
Expansion 

1030 
1050 
1060 
lOMD 

COMMUNICATIONS T~R~INAL DEVICiS 

1070 Cl 7LL) 
Model 28 Tl'Y 
Model 33 TTY 
Model 35 Tl'Y 
IBM.Teletype 
WTC Telegraph 
1016/1015 Remote Terminal 
Low cost Display Remote Terminal 
2250 ~emote Terminal 
Comet 
Expansion 

~CIAL FEATURES (RPO s) 

EOO-EFF CRPQ programs may also be fitted 
in their resp~ctive device categories> 

fMULATQR bIAGNOSTICS 

FOO-MF 

LOG-OUI ANALYSIS ANQ PRINT PRQGRAMS 

F80-FAF 

SYSTEM Vf STS 

FBO-FDF 

UTILITY PROGRAMS 
FEO-FEF All Systen1s (P'OJ< controlled) 
FFO-FFE All SysteRIS (Endicott controlled) 

~C 256943 P/N 5396300 



System/360 Diay. Gen. Reference Manual EC 2569~3 P/N 5396300 

PROGRAM DOCUMENTATION 

PROGRAM DESCRIPTION 

'I'he program description <write-up> io cased on corporate engineering 
~tandard CES 0-0220 O, which definP.~ minimuni requirements for such 
~ocuments. Since program •~ctions run only under diagnostic monitor 
control, many write-ups roake ref~rence to user's guides for details 
relateJ to a particular OM. In general each program write-up contains 
the followil'H) items. 

PURPOS£. This is a concise statement atout what the program·is 
designed to do, including any limitations. The units, including any 
sptcial features, that are tested by the program, should be stat~. 

REQUIREMENTS. 

Program Requirements. This t~lls whether the program can run by 
itself, ana the control programs, if any, with which it is compatible. 
If th~ program requires other programs to be present in the Rystem, 
the details 0f such requirem~nts are given here. Symbolic unit type 
and option codes roust also bE: given here, if any. 

,Egui..,ment Reguir.:-ments. Ident.ified her·e are the system units required 
by the program in order to operate. This shall be complete, with 
special features, such as an interval tiaier or the floati~g point 
option. Also included shall be a statement of the core storage size 
requireroe~ts and whether the program requires space in certain 
addrtsses or is relocatable. 

OPERATING PROCEDUkE. Stanaard operating procedures are a part of each 
diagnostic monitor user's 9uide and/or reference manual. Only if a 
standard operating ~rocedure is not applicable then this section of 
the write-up shall contain a step-by-step description of what to do. 

PRINT OUTS. In this section, examples of each of th' print outs that 
can be produced by the program section can be given. 

COMMENTS. Any data that are unique to the program and that do n~ 
belong to other sections of the write-up are given her~. 

23 
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PROGRAM LISTING 

The listing(Fig. 7) is provided for all s~ctions dnd monitors. Two 
area& of the listing provide the prograrr. logic and the post processo~ 
aata. The listing contains the instLuctions and co~~ents as coded ~y 
the programmt:!r plus the machine language devE:!loped for each ~tep. 

The listing is relative to the actual core location. Core location and 
listing location are a multifle of 4K. This allow~ for an eff~ctive 
oring of th~ base r~gister and displacero~nt to get to th~ actual 
location.; 

r----------------~~~--------------------------~--------------~--------------~-
1 
I 001046 91 40 E·2CO MSA3A TM DMSW+8,X'40' CHECK CEIN DELAY 
I 00104A 47 80 D 05t BC ALLOF,MSA3B 
I 00104E 94 BF E lCO NI DMSW+B,X'BF' 

OFF, CHLCK MSG. IN EXTERL 
ON, RESET SwITCH 

I 001052 47 FO C A30 bC UN,CAl -RETURN TO CEIN 
I 001056 91 02 E lBB MSA3B TM DMSW+3,X'20' 
I l I I 
I I I I 
I l I I 
I 0043A2 47 10 A 3AA BC ALLON,IDCA2 I 
I 0043A6 47 FO C A30 1· BC UN,CAl NO TO CUN DEV HNDLR 

l--------------~-------------------~-----------------------~---------------------

Item 

Figure 7: Sample Listing 

POST PROCESSOR 

The post processor <Fig. 
in the listing. Only 
shown. 

(1) (2) (3) (4) 

8) provides a cross reference for the 
uyn . .bols u~ed in the example of Fig. 

s1mbols 
7. are 

r------------------------------------------------------------------------------, I I 
I 1 F UN 1052, 43A6, (plus 477 ti~es not listed here> I 
I 4 2A30 CAl 1052, 43A6 I 
I 16 188 DMSW 1046, 104E, 1056, (plus 446 times not listed here> I 
l 1 8 ALLOF 104.A, (plus 126 tbies) I 
I 1 1 ALLON 43A2, (plus 239 times) I 
I 4 4 IDCA2 43A2 I 
I 4 1056 MSA3B 104A I 
L--------------------~-------------------------------------------------------J 

Figure 8: Sample Post Processor 

ln reference to above, Fig. 8: 
Item one (1) describes the nuaaber of bytes assignt:d ~o the symbols. 

·Item two (2) is the value assigned or the location at which the 
syrobol is defined. 
Item tnree (3 > i• the sym.ool as used ty the prcgramrrtr. ~ate that 
they are sorted lJ size and than alpnabetic within each group. 
Item four (4) is a list of the locations which use that symbol and 
are listed in Ascending order. 

The value of this cross reference is more readily se~n when attempting 
to locate locations within a larger proqram which crossea eevvral 4K 
.boundaries. 

\ __ 
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OBJ~CT LJECK LISTING - TYPE l(H~X) 

so~ program listings are aupplem~nted by a hex listing of that ~•ck. 
(Fig. 9) 

'l'h 80 card columns artt p.cinted as hexadecimal values on tvo auceaaive 
lint5. The 80 colurrn printing is ~dited horizontally for easier 
reference. A blank position is left every S columns. · Two blanks are 
left every 10 columns an~ four blanks every 40 columns. 

~Li.- 1~, 0., .,_ and· &- t?Wtehed- in a· ea-rd- ·column are represented by Hex 
-SF-, and are print~d on two lines with the 8 over the r. 

NOTE& The column number and card numtere as in the example will not 
app~ar on the actual card deck listing. 

0 1 1 2 2 3 3 .. .. .. S/ 11 8 
COLS 1 s 0 5 \) s 0 s 0 1 5 I I 5 0 

CD 

co 

CD 

1 

2 

3 

r----------------------~--------------------------~----------- --------
I 0Cl:.C4 44444 01440 OECFF FF44F 01040 05444 416444 444411 44/ /FFFF FFFFF 
125240 00000 00000 14683 00000 00000 £0000 00000 04000 01 /50830 00001 
I 
j0El:.E4 01044 01440 OF300 00000 00000 40000 00011 44444/ / 44FFF FFFFF 
123730 00000 08000 18000 00000 00001 00040 0002& 00001 10 00830 00002 
I 
I etc. 

Figure 9: Sample Object O~ck Listin9(Type 1) 

OBJECT DECK LISTING - TYPE 2<BOLLERITB) 

Some program listings are auppleroented by a Holler~th listing of the 
object deck. <Fig. 10) This method eliminates the · conversion table 
~se, enabling more rapid reconstruction of a damaged card, working 
dir~ctly f ran listing to ke}FUnch. All released programs in the future 
should contain this typ~. 

Three lines are printed. Each colwnn is interpreted and printed as 2 or 
3 Hollerith characters, one above the other. Blank columns are snown as 
periods. , 

Three passes of a c•rd througb a keypunch, one pass for each line, are 
required tQ reprodew• ... a&J:d- . 

~xamples A sample takt:ln froir• a listing followa1 

r-------------------------------------------------------~ 
I 
I 
I 
I 
I 

Pi'.RlODS COAA.ESPOllD TO BLMll< COJ.UMllS 

COL.5 1 TW«>UGll 20 COLS 21 THROUGH 40 C01S 161 TtiltOUGB 60 COLS 61 TBROUGB 

I BRLO •••••• A8 •••• AAAA AAANAAA5AAOAAAOIAAOJ AAORAAOJAAOZAA01AA09 AAPAAAPAllAPJS01300 
I 9 Y9 Y9Y9 8YQ98~Q IYH bYB 8YR 8Y8 eyezeye 8Y8 8Y8 8Y898Y889Y89 
I 9 9 9 999 999 999 999 999 999 999 999 999 919 999 9999 99 
L---------------- -------------~----.-.-.- --~---.-----1 

Figure 101 sample Object Deck Liati119CType 2) 

25 
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PROGRAM CARDS 

This s~ction describes the various types of cards that make up a diagnostic 
progra~ card deck. 

~ CM6 means extended IBM card code. 

ESD CARO 

!§_Q - External Symbol Dictionary. The ESD card is the first card of each 
program deck. The ESD Cara gives th~ name, origin, and length of 
the program section. This card also contains information required 
for the tape utility prograr.. 

£2!!.:. 

1 
2-4 

5 
6-8 
9-10 

11-12 

13-14 
15-16 

n 

18-22 
23-24' 

. 25 
26-28 

29 
30-32 

33-44 
45-52 

53 
54-bl 

64 

65-71 
72 

73-76 
77-80 

12,2,9 punch 
ESD (HolleJ:ith) 
Blank 
Blank 
Blank 
16(12,0,1,8,9 and 12,11,1,8,9) 
(not used) 
Blank 
External Symbol Identification<not used> 
z for· standard sections <some use an X) 
B for cringup sections 
S for SIP sections 
Program name(P1PaP3S~S, in Hollerith> 
Blank 
O(zero> 
24 bit address of the first byt~ of 
section preface as assembled.(CM6) 
Blank 
Program section length in nWl\ber of bytes. 
(CM6) 
Reserved for section ID expansion 
aeserved for nPQ 
Blank 
Part number<Hollerith, right justified) 
Blank (•c• if mode of release is cards only>. 

(•s• for. binary and cards only). 
E.C. nu~ber (Hollerith) 
Blank 
~ction IO<PaP3S~S in ~ollerith) 
Sequence nwnDer of card (Hollerith) 

LOT CARD 

26 

JiQI Load Terminate card. This card must .be hand punched and is th~ 
last card of each pro9raa1 section. 

Cols. 

1 
2-4 
5-71 

72-76 
77-80 

12, 2, 9 punch 
LDT 
Blank 
Progran1 IDCP1 PaP~Ss.S in Hollerith) 
card sequence number 

_,l) 
\_ 
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TXT CARD 

!!! - Text Card. There are a variable nurober 
program section.. Each card contains 
language text. 

of TXT cards with each 
up to 56 bytes of machine 

RU> C~D 

Cols. 
-1-

2-ll 
s 

6'"'.8 

9-10 
11-12 
13-14 
15-16 
17-72 
73-76 
17-so 

12,2,9 punch 
TXT 
Blank 
24 bit address of first byt.e of text · 
as assembled. 
Blank 
Number of bytes of text on card 
Blank 
External sy~bol identification (not used> 
T~xtCeach colwnn,on~ byte) 
Program 10 
sequence number of card 

~ - Relocation List Dictionary. Each deck contains a variable number 
of ~l.D cards. At i~ast 1 RLD card is required for the AL3 
statement in the initial PSW of the section pref ace. RLD cards are 
us~d by the loader for updating a reloc~tatle factor(l to 4 bytes 
in length) defined oy AL and CCW statements. 

DAT CARD 

Cols. 

1 
2-q 
s-10 

11-12 

13-16 
17-20 
21-72 

'73-80 

12, 2, 9 pl.Inch 
RLD 
Blank 
Number of bytes of information in 
variable field(each relocation> 
factor requires 4 columns>. 
fields (each relocation factor requires 
4 colu111ns> 
Blank 
Relocation and position leaders <not used> 
Variable field. (Up to 13 relocation 
factors> 
Program ID and aequence 

DAT Data Card. Thia card must be hand punched and must precede each 
set of data record• and each overlay section. 

~ 

1 
2-4 
5-71 

72-76 
77-80 

12. 2, 9 p1.1nch 
DATCin Hollerith) 
Blan.k 
Progra~ ID(P1P3P8S~S in Hollerith) 
card sequence nWDber 

27 
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IPL CARD 

ill - Program Load Caro. This card is the first Cdrd in a stand-alonE: 
program. 

1-24 
25-27 

28 
29-32 

33 
3&1-37 

38 

39-41 
&12-44 

45-46 
47-&18 

49 

50 

51 

52-53 
54-63 

6&1 

65-71 
72-76 
77-80 

24 bytes for required programming 
IPLCin Hollerith) 
Blank 
Pr0<;xau nameCsuch as OMA8,0MC) 
in Hollerith 
Blank 
BlankCFicld is uaed by ~ditor> 
Number -of 4;( blocks that this 
prograw requir~s at IPL time. For 
example, if a OM requires 4K to operate 
ana dots hou8ekeeping in the second &IX, 
it requires two 4K blocks. (Column is 
punched in CM6 code) 
Blanks 
A~dress<in CM6) that appears in the 
DMIO card. <se~ Note 1) 
Blanks 
Maximum nun1ber of entries which are 
allowed in the UDT punched 
Count of cards in DMIO, and SRT 
fi~ldCCM6)(See note 1) 
Count of cards in SDT field(CM6) 
(See note 1) 
Count of cards in UDT field(CM6) 
(See note 1) 
Blanks 
Part number(Hollerith, right justified) 
Blank c•c• if mode of release is c~rds only>. 

c•s• for binary and cards o~ly>. 
E.C. nurober(Hollerith) 
Program ID(P1 PaP3 S1 5 in Hollerith) 
Card sequen~e numc~r~Hollerith) 

Note 1 - Thea• fields should be punched if the program is a control pr09ra~ 
ana has a DMIO, SRT, and UDT. If the prograro is not a control program, the 
fields should oe left blank. 

END CARD 

END - ~nd card. Last card in a stand-alone program. 

21 

£a1!.:. 
1 

2-11 
S-71 

72-76 
77-80 

12,2,9 punch 
END<in Hollerith> 
Blank 
Program IO<P1PaP~S1S in Hollerith) 
card sequence number 
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REP CARD 

Replace card. This card provides a means for making temporary 
changes or corrections to a diagnostic. 

~ 

1 
2-11 
5-6 
1-l.2 

13 
U-15 

16 
17-72 

73-76 
77-80 

12, 2, 9 punch 
NEP(in Hollerith) 
Blank 
The 211 bit address(6 hex char> of the 
f izst byte to be replaced. Use the 
address provided in the program listing. 
Month • · 
Day 
Year 
Data - blocks of 4 digits. Each block 
separated by a comma. No blanks 
between blocks. 
Section I.D.(Pa,P3 ,S~,S) 
Card sequence nu~ber. 

All information in colwnns 2~so is punched in Hollerith code. 

• Month is punched using 1 character 
Jan - Sept are 1 through 9 
Oct is alpha •o• 
Nov is •n• 
Dec is •d• 

These replace cards should be inserted after the TXT cards and before the RLD 
cards. 

29 
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DECK LAYOUT 

The diagnostic tape utility prograro (FOFF) is _designed around the diag
no~tic program card deck orders as described below. Any other is not 
recommenaed as results are not guaranteed. 

Object Deck w/o Data cards. 

ESD 
TXT(s) 
r<LD (S) 

LDT 

ooject Deck with pata r~cords. 

ESD 
TXT(s) 
RLD(S) 
DAT 
80 char records 
LDT 

O~iect Deck with oi..erlays 

ESD 
TXT(s) 
.RLD (&) 

DAT 
ESD 
TXT(s) 
RLD(s) 
DAT 
ESD 
TXT(s) 
RLD(s) 

LDT 

Object peck with Data Recoras and overlays 

ESD 
TXT(&) 
RLD(s) 
DAT 
80 char records 
DAT 
ESD 
TXT(s) 
RLD(s) 
DAT 
8 O char record• 
LDT 

oeject Deck for an IPL Prograa. 

JO 

IPL 
Loader Cards 
TXTCs) 
END 

NO'I'~z These card groups will be.blocked if tne diagnostic input is 
~her than the card reader. This wilL be a function of the utility 
program. 
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I 

DIAGNOSTIC M01HTOR GENERAL DESCRIPTION 

There are several types of diagnostic monitors, dependin9 on the system 
size ana the flexibility ot communication desired between the OM and the 
program section. Pres~ntly available are the following diagnostic 
monitors(DM): DMl, DMA4/3C, DMK, DMA8, OME, and OH44. Refer to Fig. 11. 
uiagnostic monitors ar~ control pro9ra~s designed to provide certain 
faciliti~s for diagnostic progTams, such as 1 

• LoaJing the pr09rams. 
• uef ining the system configuration to each program. 
• Hdn6ling intetruptions tor ~ach program. 
• ~x~cuting job requ~eta via input messages. 
• Printing output nie••~9ea. 

LJ~tailcd expldnations of each diagnostic monitor are to be found in their 
r~spectiv~ us~r's 9uiaes1 

DMl l'/N 5396299 (Poughkeepsie) 
DMA4/30 P/N 84003~ (Endicott) 
~M~ P/N 5396298 (Poughkeepsie) 
DMAB i?/N 5396297 (Pouyhkeep•ie) 
Dr1E l'/N 5763442 (Kin9ston> 
DM44 PIN ~820812 (Hurs!ey, England) 

r-------T-----T-----T-----T-----,-----r----1 
IDMA4/30ID~44 I DMl I DMI< IDMA8 I DMC I DME I 

r--------------------+-------+-----+-----+-----+-----+-----+-----~ 
IAvailable I x I x I X I x· I x I • I x I 
t---------------------+-------+-----+-----+-----+-----+-----+-----f 
IMain· storage used I ca~ I 4K I 4K I cax I ex I 2•x I 2ox I 
t---------------------+-------+-----+-----+-----+-----+-----+-----i 
IRuns standara I I I aut I I I I I 
1unit tests I x I x I set I x I x I x I x I 
t--------------------+-------+-----+-----+-----+-----+-----+-----i 
~~~~~~~~~~:.~~~!---i---~---i--~--i-~-~l--~--i--~-i-~--.1-~-~ 
IMultiprogram testing I I I I I I x I I 
t--------------------+-------+----+-----+-----+-----+-----+-----t 
IMulti-cP~ coverage I I I I I I I X I 
t-----------------+------+-----+---+----+---+----+---i 
!Supports advanced I I I I I I I I 
tarchitect.ure I I I I I I I x I 
t-----------------+-------+--+--+--+---+---+----i 
!Typewriter CE input I I I I I X I X I X I 
t-----·------------+------+-----+---+---+----+---+--i 
!Appears on bills of I 30 I 44 140,50l-O,SOl~0,501to bef65,751 
lmaterial - models I I 165,751 l6S,7Sldeletl I 
t-------------~---+-------+-----+----+----+-----+-----+-----~ 
I.Load from cards I x I x I x I x I x I x I x I 
t--------- --+-------+---+--+-----+ f I -t 
I Load f ram· tape I x t x ~ x I x I· x I x I x I 
t--------------+-----+--+---+-----+--+- + -f 
ILoad fxcxn disk I I I x I x I x I x I x I 
t--------------+----+---+----+----+ t "' I · -f 
I stnd. confi9. cuds I I I · ~ I x I x I I x I 
..------------+---+----+----+--+ + --+-i 
tPrinaary application l•t.Ad. l•tnd.tbrinqlatg' l•tnd.I l•tnd.f 
I IMod 30 IMod44I ap t ... u- IMod I llarget 
I I I I I lator t 110,up I I I 
L----------------""--....L---L---L--.L-----'---- I J 

Figure 111 DM 8-ry Curt 

• DMC 1a replaced by DMA8-'7 an~ DME, and ia no longer bein9 MinbiMd. 
The mul~ipr09r..aincJ feat.urea of DMC are replAced by ayat.e111 t.••ta, •uch •• 
SlP and MIDAS. 
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DIAGNOSTIC UTILITY PROGRAM G~NEqAL DESCRIPTION 

Detailed explanations of the utility progran:s are found in their 
respec~ive writeups or user's guides. The following are noted herein 
only to explain their purpos~. 

FOFF Diagnostic Tape Utility, P/N 5395610 

The field ~ngineer r~ceives the diagnostic pro9raw package in a tape, 
disk, or card mode. Since diagnootic programs ~re s~nt with a unit from 
its place of manufacture, the field engineer &ay receive the pro1ram 
package in several moaes. FOFF is a tape utility rrogran;. It is used 
by the field engineer to gen~rat€ a single tape which contains all of 
the diagnostic programs for nis syste~. 

Th~ various update functions of FOFF ~rea 

Add a new program or programs to an existing system tape. 
Alter a program on an existing system tape by changing on a ~yte 

LRsis the text portion of any such program. 
Change or rtplace an entire program. 
Delete a program. 
Duplicatt the existing system tape. 
Generate a system tape from card image records. 
M~r~e up to six system tapEs into a single system tape. 
Add a program at the beginning of a system tape. 
Reartang~ s~lected programs from their present position on the 

systE-n• tape to the art::a immediately fallowing the IPL progran1s. 
sy~tem configuration of a diagnostic monitor. 

Utility functions of FOFF are: 
Carc.i to t.ape. 
List the programs appearing on the system tapeo 
Punch tne programs from the system tapee 
~rint_ the programs from the system tape. 

FOFD Diagnostic Tape Conversion, P/N 539629-

This is a tape conversion program. Its only purpose is to convert any 
old ff~st~r S}Stem ta~ generated by FOFF-0 or FOFF-1 C80 character 
records) into a blocked S}"Steu1 tape, 3712Cdecirral> byte records, that 
can D~ ~rocessed by FOFF-4 or higher. The reason for blocking the 
system tape was so that FOFF could execute searching functions faster. 
The re~rd siz~, 3712, was arbitrarily selected based on the average 
size of a program section. 

Once, the old system tap~ is converted, FOFD is never used aqain and is 
to .be set aside. 

FOFA File Loader, P/N 5396121 

Tnb progr&m provide• the field ~ngineer with an IPL loader progx·am for 
the 2311 CE disk pack. It r~sides on track zero in an IPL format on.a 
aisk pack previously formatted by FOFE, the file utility pro9rm. FOfA 
is loaaed in by means of setting the address of the 2311 disk file in 
the load unit switches ~nd pressing the load ke1. Then it is used to 
load in a aia9nostic 1110nitcr. FOFA has no control after the di•9nostic 
1110nitar takes ower. 

FOFE piagnostic Disk Fil~ Utility, P/N 5396099 

This program provides a means of maintaining or generating his diag
nostic programs on a 2311 disk pack. With it, he can generate a 
diagnostic disk pack or add new proqrama to an existing diak pack. The 
uiak pack muat have standard hane addreaaea. The reC'Olllllended pr~ .. 
for this ia FFFO, file initialization. 

-l2 

\ 
f, J' ----, 
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SETTlNG UP LOOPS. 

~~t us start with basic principles. 

Firnt a 360 CPU can execute but one sequence of instructions at a time. 
urdinarily, instructions are executed in the sequence in which they 
dpp~ar in main storage. 

':'tie: ::oe<jUt.:ntial execution of instructions can b~ altered in two ways: by 
the ~xecution of a vrancn instruction and ty the interruption mechanias. 
Tn4= l.Jraneh iMltruct.ioa n.et=ds no ~naticm-. What about the interrup
ticn nit.chanism? 

Basically, the interrupt.ion n°echani••· becomes &cti ve between the time 
wtaen the extcution of one instruction is completed or terminated, and 
tht exeeution of th~ 3Ub&equ~nt instruction is begun. When the 
int~rruption mechanisro bacon.es active, it ask• the qu~stion •ooea there 
t.xist a condition that shouJ.a cause a different stream of instructions 
to be exccuted.•If the answ~r is no, the machine proceeds to execute the 
next instruction. If th~ answer is yes, the ar.achine goes to • fixed 
location to f~tch a pointer<Proqram Status Word, PSW) that points to a 
new instruction strean· that corresponds to the interruption condition·. 
The machin~ th~n proceeds to ~xecute the new instruction stream. At the 
time the new PSW is ff!tcb.ed, the previously active PSW is stored by the 
macnine ln a f ixE:d location to 111ark the point in the origina.l 
instruction st.ream where execution wa• stopped. 

lf we represent the instr.uction stretm of a unit diagnostic routine as 

Then we establish a loop by ineerting a .w:anch at tbe desired point as 

-----. 
I 
I 

---- I Coat.ent• Of loap 
I 

-- I 
I 

Branch --' 

Note that we are aesumiag tbet there la DO branob intenaal to the loop 
that branches ou~aide the loop. 
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so far 50 good. DM haJ not entered the picture. The difficulty coroes 
when interruptions occur. Ordinarily five interrup~ion new PSW's point 
to routine~ internal to OM. Thus if we are not car~ful, we shall break 
out of the ioop and into OM when interruptions occur. This can be 
avoided in two ways: eitner disable the interruptions so that they 
cannot occur or adjust the interruption pointers<new PSw's) so that 
th«=y no lo~ger point t.o DM instruction stream. But only input/output 
interruption::1 and mach:Lnt:-chE:!ck interruptions can te disabled. 

The simplest way to adjust thE interr.iption new PSW's is to have them 
point to the first instruction in the loop as 

I/O new PSW -------------- ------ --, 
SVC new PSw -------· ---- I 

Program new PSW -------· ------ I 
External new PSw -...1----t ----- I 

Mactdn~ Check new PSW ------· ---- I 
Branch 

__ J 

-----------

Observe what we have now. .Barring addressing failures, no instructions 
other than tnose in the established loop will be executed. OM has been 
iocked out! Also observe that it is not necessary to have all of the 
interruption new PSW's point to the same place in the loop. 

Suppose, however, that we want to ignore program interruptions. That 
is, if instructions j and p cause program interruptions, w~ want to 
~roceed to instructions j + 1 and p + 1 instead of going back to the 
beginning of the loop. 

Recall that the program interruption ola PSW will point to the 
instruction following the one that caused the interruption. What we 
want to do i3 to use this PSW w.bf::n the prograni interruption occurs. 
This is accomplished by having the program interruption new PSW point to 
a LOAD PSW instruction that loads the program interruption old PSW. 

Consider now what happens w~~n instruction j causes a program interrup
tion: 

1. Execution of j completed<or termin;ted). 
2. Interruption 111echanis1r1 asks if any interruptions are pending. 

Program interruptioJ1 is waiting to te serviced. 
3. The hardwar~ stores the current PSW, which now points to the 

instruction j+l, in tne prog.rarr. interruption old PSi-l location. 
4. The hardware !etches the pro9ra1r: interruptions new ·PSW. This 

PSW points to the LOAD PSW instruction. 
5. The LOAD PSW instruction is executeJ, asincJ a~ its effective 

address, the address of the program interruption old PSW. 
6. The original, updated PSW is now in force. Hence the instruc

tion at j+l is executed next. 

--,' 
\ __ 
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r-----------------1 11. Store old PSW I program 
12. Fetch n~w PSW 1--interruption----~---j 

l~---------------' 
I 

r-----4-----1 
IP.I. new PS"'1 I 
L------T------J 

lpoints to 
LOAD PSW from P.I. old PSW 

r-j+l 
I 
I 
I 
I 

location-J 

lC 2~69~3 PIN 5396300 

------, 
I 

---- I 
I 
I 
I 

--- I 
I 

;;;;~ _J 

Notice that this method preb~rves the logic of the loop. The co1t is 
that an instruct~on outside the loop •ust ce executed when the 
interruption occurs. Clearll the other classes of interruptions could 
be handl~d in a sin~lar way. 

I 

so we can see that all of th~ standard looping feature• that the CE has 
become accustomed to in earlier syste•s are still available in 
system/Joo. 

To these have been added the ability to have the DM automatically 
establi~b loops with a mini~ of mantta:l int.ervention required. 

If th~ CE knows the specific routine that he wants to have loop6d, he 
can type in the messages to load in a section and cycle a routine in 
that section. 

35 
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DIAGHOSTIC ENGINEERING MEMORANDUMS 

DIAGNOSTIC ENGINEERING MEMO #1 

Thi::. rnc-m1orandum calls attention to diagnostics that cannot be relocated 
or run from LCS, attached to a model SO, which are as follows: 

• 5340 
• E.381 
• F.3C9 
• E4/.4 
• E443 
• E444 
• F14C 
• F521 
• F522 

Didgnosu Model 50 - Part 1 
Timt:or 
storage Prot~ct 
Multi[ilexor ct.annt:l invalid op~rations-routine 36 fails. 
Selector channel CCW f laga 
selector channE=l invalid operations-routine 36 fails. 
Interrupt 
IRG tape· 
IRG tape 

In addition, any diagnostic program dependent on timings or other 
affecting factors cannot be run or relocat~d in LCS memory, unless 
specifically stated in the individual program w~ite-up. 

Note: Program level 3 of E424 and E444 corrects routine 36. 

DIAC,NOSTIC ENGINEERING MEMO #2 

Subj~ct: Pseudo Unit T}'E-e Codes, 24 and 25. 

To avoid problems with duplicate channel/unit addresses entered · in the 
diagnostic monitor unit definition tabl~, it is suggested that during 
the initial system conf igurating of the DM, the user leave out the 
subject pseuao unit ty~e codes and associat~d channel/unit addresses. 
These can be added later. 

If these codes and associated addresses are oniitted, the s.:ctions 
requiring thes~ UOT entries cause the OM to print out an RNV message, 
IM-.aning requt=sted devic.: not !ound, and tlie section is not run. (An RNV 
message from any section should cause you to make reference to the 
program write-up.) 

Later, to use unit type codes 24 and 25, you need to reassign 
channel/unit addresses away from sore other unit type. 

DIAGNOSTIC ENGINEERlNG MEMO #3 

Subject: Diaqnostic Sections qJe2 and E427. 

When defining a system configuration to a diagnostic monitor, direct 
your attention to the followings · 

43C2 - r£quirea a UDT entry of: 
200000.XX - A non-existent device on the ~x channel. xx 

cannot be 07. 
22000XXX A non-existent device on an f;Xisting selector 

channel. XXX lriU&t be 100 for chAnnel 1 and 200 
for channel 2. 

E-27 - requires a UDT entry of 20000007. 

l6 
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uIAGiNOSTIC ENGINEERING MEMO Ill 

subjectr FOFE Restriction with .Program• 
Ass4::11nbled uy a Syate1111'360 Aaeeml>ler 

The first TXT card Gf diagnostic programs .assembled by means of a 
system/360 Assembler usually contains a ayte count of zero. FOPE cannot 
bandJ.e such a card ana processes it incorrectly in its file utility 
operations. Thia type of TXT card should have been removed from the 
obj~ct deck before the progra~ was released. It is usually the 2nd card 
in tne object deck and has zeros<12,o,1,e,t> in columns 11 and 12. 

If you have trouble, putting a program on a disk file uaing FOFE, check 
tor the above condition. Thia TXT card muat be deleted. 

FOFE is in the process of being updated and will contain a proYision .to 
sense and bypass such cards. 
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UNIT TYPE AN[ OPTIONAL FEATUFE CODES 

since systerr./36.0 contains a variety of devices, there exists the task of 
first defining the systerr to the diagnostic monitor being used, so that 
it in turn can convey the infornAticn to a vari~ty of program sections. 

A unit definition language has teen defined, so that OM and section can 
co~municate. When the s~ction io loaded, it asks OM if a particular 
device is available. DM nak~s its UDT tatle available, so that the 
section can test each entry in the table with its pre-coded unit ·tyFe 
code and option bytes. If a rratching entry is found, the s~ction runs. 
If not, section is not executed. 

Refer to individual OM user's guide& for initially pr~paring each DM so 
that the system configuration data i~ contained within each OM. Ref~r 
to the program description of FOFF for a neans of inserting this data in 
a OM en tape. 

The following pages contain charts which show the unit type codes and 
options for all possible devices. Prcgrarr secticns that test these 
devices should have in their respective prograrr writt-ups, a description 
of the unit type code to be used, also. 

The fellowing charts, Fig. 12, sho~ only the fir: t two bytes of a UDT 
entry to be punched into the diagnostic ncnitor system configuration 
cards. The first tyte is the unit code of the device represented ty two 
hex digits. The second byt~ is the cption field, represented by two hex 
digits, which are derived from the 8 tits. 

The third and fourth bytes (not shown> contain a channel and unit 
address of the unit. 

~ these UDT charts are not intended to supercede program writeups. 
Detailed and up to data information is always found in the Frogran 
writeu~s of each program in the section entitled Progra~ Requirements. 

Symbolic unit type codes, not yet assigned, are added to the UDT cnarts 
tor your convenience.. These will te assignea at son.e future date as 
rt=quired. 

JI 

___ ,,:) 
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UNIT TYPl ANO OPTION CODES FOR 4 BYT1 ENTRY 

r-------T---------------------------T---------------------------1 I Unit I Options I Options I 
I T~pe I CHex digit 1> I <Hex digit ~> I 
~-------+---------------------------+---------------------------i tits 10-3 4-71 o 1 2 3 I q s 6 7 I 

r--------------------+---,.---+------T------T------T------+------T------T------T------i I console Interruption I 1 I o I I I I · I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i I External Signal 2 . I 1 I 1 I I 1-- I I I I I I 
I signel 3 I 1 I 2 I I I I I I I I I 
I signal 4 . I 1 I 3 I · I I I I I I I I 
I signal s I 1 I 4 I I I I I I ·1 I I 
I signal 6 I 1 I s I I I I I I I I I 
I signal 7 I 1 I 6 I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
I I 1 I .7 I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+----·-i 
I I 1 I 8 I I I I I I I l I 
t--------------------+---+---+------+------+------+------+------+------+------+------i IMultipEocessor unit I 1 I 9 I IThese option bits denote ~odel number I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
I I 1 I A l I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+----~-· 
I I 1 I B I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
I I 1 I c I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------· 
I I 1 I o I l I I I I I. I I 
t--------------------+~--+---+-- f I -----+------+------+------+------+-----·i 
I I 1 I E I I I I I I I l I 
~--------------------+---+---+------+------+------+------+------+------+------+------~ I I I I Ne OFticns, tut thes~ unit type codes m~an: I 
I Ne~ded by so~e I 1 I F I Device not on this high speed ~ulti~lexor chann~l ·I 
js~ctions, ·such as I 2 I O IDevice not en this multiple~or ch•nnel (hiyheat poaa• I 
l43C2CROS exerciser>,1 I litle addressa 7F) I 
!Diagnose, I 2 I 1 ISubchannel net on this multiplexor channel I 
tand E•24 (Channel) I 2 I 2 IDevice not on this select.or channel I 
I I 2 I 3 I Channel not on this system I 
I I 2 I ~ 1Any device en this multiplexor channel<no duplicate adr> 
I I 2 1 5 IAny device on selector channel (avoid duplicate addr•••> 
I I I I NotE: 1 stte D'£D"O #2 and #3 en page 36. · l 
t--------------------+---+---+------T------T------.,.-----_,.------.,.------,.------,.------t 
12101-1621 Plotter I 2 I 6 I 11627 I I I I I I I 
I I I I I O•Moal I I I I I I I 
I I I I 11•Mod21 I I I I I I 
~--------------------+---+---+------+------+------+------+------+------+------• . I 
12101-oata speed I 2 I 7 I I I I I I I I . I 
~--------------------+---~---+------+------+------+------+------+----- I I --o..t 
J 2101-es1 Telegraph I 2 I e I I . I I I I I I . I 
·---------------~-+---+---+------+------+------+------+------+-..... - • t t I Paper Tape RPQ Attchl 2 I 9 I I I I I I I I I . 
L--------------------L---1.---A.------.L------L------~------'------.L---.--L---- ---J 

Figure 12: Unit Types and Options 
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r-------T--•--------------•---------T---------------------------1 I Unit I Options I Options I 
I Type I (Hex digit 1) I (Hex digit 2) I 
~-------+---------------------------+---------------------------i 

bits 10-J 4-71 o 1 2 3 I 4 s 6 1 I 
r--------------------f---T---f---------------------------f------T--------------------i IAny foreign or rroai-1 2 I A I Modified I I foreign I 
lfied tape drives I I IOOll=Non data interrurtion IData IOOl=Rd/Wr Arrpex I· 
1see program write-upl I IOlOO=Tape tit insert Icon- 1010=Hon~yw~ll I 
I I I IOOOl=Pt&ncn data intrFt lverterl011:RCA 7 track I 
I I I I OOlO•NRZUnon data intrpt I I lOO=Hone)·well Rd/wr I 
·--------------------f---+---+------T------T------T------+------f------T------T------i 
12101-36 bit output I 2 I B I I I I I I I I I 
1and sense Adapter I I I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------i 
17740 attachment · I 2 I c I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------i 
12701-RCA EDGE I 2 I D I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------i 
I 2916 I 2 I E I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------i 
I I 2 I F I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------i 
I MS P I 3 I o I I I 112 l:i t I I o o o = 16 l< I 
IMultiplier Suro Pro- I I I I I lc'flowl I 001 = 32l< I 
I cessor I I I I I I I I 010 = 641< I 
·--------------------+---+---+------+------+------+------+--~-+--------------------i' 
I I 3 I 1 I I I I I I I 
·--------------------f---f---f------f------f------f------f------f------T------T------i 
12101-Autodin I 3 I 2 I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 12701-223 Telereg. I 3 I 3 I 1223 Teleregister control unit address I I 
·--------------------+---+---+------+------+------+------+------+------+------t------i 
12102-mixed e101 I 3 I 4 I e bit 111eanin9 I 
I I I I 00000000 = Alcca D ixea 81I.il I 
I I - I I 00000001 = western Union plan i.17B nixed 8101 I 
·--------------------f---f---f------,.------T------T------T------T------T------T------i 
12102-Inhibit De- I 3 I 5 I I I I I I I I I 
lletion Figs ' Letterl I I I I I I I I I I 
~--------------------+---+---+------+------+------+------+------+------+------+------i 
I I 3 I 6 I I I I I I I I I 
·-- -----------+---+---+----~-+------+------+----~-+------+------+------+------i 
I I 3 I 7 I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------i I I I I lcycl_!!I IRPC 1300 I I I I 
ITiser I 3 I 8 I 10=60 clHi-frqlSp~c. tcycle I I IDecre-1 
I I I I 11=50 cl I lHRT) IRPQ I I lrot:ntall 
·---------~--------+---+---+------+------+------+------+------+------+------+------i 
12909 COllimun. Chan I 3 I 9 I I I I I I I t I 
·----------~------+---+---+------+------+------+------+------+------+------+------i 
12909 serial Input Chi 3 I A I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------i 
12909 Parallel Input I l I B I I I I I I I I I 
·--------------------+---+---+------+------+-~----+------+------+------+------+------i 
12909 serial output I 3 I c I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
12909 Parallel Outputl 3 I D I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+--:----+------+------i 
12909 Half Duplex I 3 I E I I I I I I I I J 
·--------------------+---+---+------+------+------+------+------+------+------+------i 
12909 Reserved I 3 I F I I I I I I I I I 
L---~-------------~---~---L------L------J.------i------.l.------.1.------~------~------' 
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r-------T---------------------------T------~--------------------1 I Unit I o~tions I Opticns I 
I T}'pE: I C Hex digit U I CH ex aig it 2) I 
t-------+---------------------------+---------------------------i cits 10-3 4-71 o 1 2 3 I 4 s 6 7 I 

r--------------------f---T---f------T-----~------T------f------T------T------T------i 12846 Chan Ctrl Unit I 4 IO IChar1 OIChan lfChan 2fChan 3fChan 4IChan 5fChan 61Chan7 I 
t--------------------+---+---+------+------+------+------+------+------f------+------i 
I I 4 I 1 I I I I I I I I . I 
t--------------------+---+---+------+------+------+------+------+------+------+------i I MPX C.:t1annel I 4 I 2 I l I I I I I I I 
t--------------------+---+---+------+------+--~---+------+------+··-----+------+----~-i 
12870 MPX Channel I 4 I 2 I IRPO - ~PX SIC I 13 bit rreaning I 
I I I I IOOO=No addttional I IOOO=No sel~ctor chnst 
I I I I 1001~1 • I 1001= 1 selector chn I 
I I I I I 010•2 • I I 010• 2 • • I 
I I I I I 011=3 • I I 011• 3 • • I 
I I I I 1100•4 • I 1100• 4 • • I 
t--------------------+---+---+------+------ ------r------+------+-------------------~i lrii-speed MfX Channell 4 I 3 I I t I 13 bit meaning I 
I I I I' I 1 I IOOO•Nc sub~hannels I 
I I I I I I I 001= 1 sut:channel I 
I I I I I I I 010• 2 sutchannels l· 
I I I I I ' I 1011= 3 sutchannels l 
I I I I I I · I 1100• 4 subchannels I 
t--------------------f---f---f------f------ ------t------f------f------T------T-----~~ 
1se1~ctor Channel I 4 I 4 I I I I I I I I t. 
t--------------------+---+---+------+------+------+------+------+------+~-----+------i 
f Sel~ctor Channel RPQI 4 I· S I I I I I I I IApollol 
I I I I I I I I I I I sisr • I 
t------------===-====+---+~--+------+------+------+------+------+------+------+------i I stcz:a9e channel I e& I 6 I I I I I I I · I I 
t--------------------+---+---+------+------+------+------+-~----+------+------+------· 
I I " I 7 I I I I I I I I ·I 
·--------------------+---+---+------+------+------+------+------+------+------+------t I 14181 I I · 1 I I I l 1 
·--------------------+---+---+------+------+------+------+------+------+------+------· 
I I " I 9 I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------4 
I " I " I ,,. I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
I I " I b I I I I I I I 1- I 
t--------------------+---+---+------+------+------+--~-+------+------+------+------t 
I I 4 I c I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------~ 
IChan to Chan I " I D I I I I I I I I I 
t-------------------+---+---+-·-----+------+------+------i------+------+------+------i 
!Direct Control Chan I 4 I E I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+-----~i 
f Direct Data Feature I 4 I F I I I I I I I I I 
L--------------------.1---"'---"'------L------~------~------~------i------i------'-------' 
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r-------T---------------------------T---------------------------1 
I Unit I O~tions I ortions I 
I Type I (Hex digit 1) I <Hex digit 2) I 
t-------+---------------------------+---------------------------i 

.ti ts Io- 3 4-71 o 1 2 3 I 4 s 6 1 I 
r--------------------+---T---f------T------T-------------f-------------T------T------i 
j2400(or 2415) tape I 5 I 0 I I 1£ bit rr.eaningl2 bit neaninqj !Data I 
I (speeds are noted I .j I I I 00= 18. 75 iFs I OO=NRZI only I I con- I 
I instead of models I I I I I 01= 37. 5 I Ol=Expansion I I verter I 
lfcr lRG tests) I I I I 110= 75 llO=P.E. &NHZII I I 
I I I I I 111=112.5 lll=P.E. only I I I 
t--------------------+---+---+------+------+-------------+-------------+------+------i 
ISirrultaneous I I I I 
12404/2408 Rd/Wr I 5 I 1 I Same cptions as fer 2400, unit typ~ 50 I 
I TaF~ Cont rel I I I I 
t--------------------f---f---+-----~------T------T------T--~---T------T------T------i 
ITIC <Tape Inter- I 5 I 2 I I I I I I I I I 
I connecting unit> I I I I I I I I I I I 
·----------~---------+---+---+------+------+------+------+------+------+------+------i 
I riyputape I 5 I 3 I Asen I I I I . I I I I 
~--------------------+---+---+------+------+------+------+------+------+------+------i 
ITaFe/Hypertape I 5 I 4 !Switch NumberlCPU No. INurrber of drives attached I 
!Switch - 2816 I f fOO=lst sw. IOO=CPU 1 10000 = 1 driv~ I 
I I I I 01=2nd sw. I Ol=CPU 2 I to I 
I I I 110=3rd sw. I lO=c.FlJ 3 11111 = 16 drives I 
I I I 111=4th sw. 1 ll=CPU 4 I I 
·--------------------f---+---f------T------f------T------f------T------T------T------i 
12803 Dual Interface I s f 5 I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------i 
I I s I 6 I I I I I I I I I 
t.--------------------+---+---+------+------+------+------+------+------+------+------i 
I I s I 7 I I I I I I I I I 
·--------------------+---+---+-----~+------+------+------+------+------+------+------i 
I I s I e I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
I · I s I 9 I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------i 
I I 5 I A I I I I I I I I I 
·----------~--------+---+---+------+------+------+------+------+------+------+------i 
I I 5 I B I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------i 
l I s I c I I I I I I I I I 
·--------------------+---+---+------+-------+------+------+------+------+------+------i 
I I s I o I I I I I I I I I 
·~-------------------+---+---+------+------+------+------+------+------+------+------i 
I I 5 I E I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------i 
~ I s I F I I I I I I I I I 
L--------------------L---L---L------L------L------4------.A.------L------4------L------J 
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\ ___ -

r-------T··--------------------------T------------------------•--1 I Unit I Options I Options I 
I Type I <He~ digit 1> I CHex di9it i> I 
~-------+---------------------------+---------------------------i tits 10-J 4-71 o 1 2 3 I 4 s 6 7 I 

r--------------------f---T---+------T------T------T------f------T------T------T-~---i 
12311 I 6 I 0 IASCII 1Recordll302 IFile 12 Chant I I I 
jSErial File I I I IO'flcwlStge IScan ISwitchl I I I 
·--------------------+---+---+------+-----·+------+----~-+------+------+------+------i' peen I 6 I 1 I I I I I I I I I· 
t-------------------··+---+---+------+------+------+------+------+------+------+------i I 2 302 Di8k t-- · ~ I 2 I ASC1l I ~c:z:cllA.ddtl IF ile t-2 ChaoJ I I I · 
I I I I IO'flowl1302 IScan ISwitchl I I I 
I I I I I IStg I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
I I 6 I 3 I I I I l I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
I 2J21 File I 6 I 4 I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+-~---i 
I I 6 I s I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
12303 Drum I 6 I 6 IASCII IRecordl IFile 12 Chanl I I I 
I I I I fo'flowf IScan fswitchl I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i I . I 6 I 7 I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
12841 Two Chan switchl 6 I 8 !Switch NunterlCPU Nu~ter I I I I I 
I I I I OO•lst sw. I OO•CPU 1 t I I I I 
I I I I 01•2nd sw. I Ol•CPU 2 I I I I I . 
I I I 110•3rd sw. I I I I I I 
tsee pro9ran write-upl I 111m4th sw. I . I I I I I 
t----~------------f---f---f------T------f------T------f------f------f------f------i 
12301 Drum I 6 I 9 IASClI I I I I I I I I 
~--------------------+---+---+------+------+------+------+------+------+------+------i 
12314 or 2844 File I 6 I A I I I I I I I I I 
·--------------------+---+---+------+------+------+-~--+------+------+------+------i 
12822 Two Chan Switchl 6 I BI I I I I I I I I 
I see progran. write-upl I I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------· 
12318 File I 6 I c I I I I I I I I I 
·--------------------+---+---+------+------+------+---~~-+------+------+------+------· 
I I 6 I D I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------i 
12310 File I 6 I E I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------t 
12973-2 File Switch I 6 I F l I ' I I I I I I I 
ISee progra~ write-upl I I I I I I I I I I 
L-------------------...J.---1.---L------L------~------J...-----.A------.L------~------~-----•J 
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r-------T---------------------------T----------------------~---1 
I Unit I CFticns I Options I 
I Type I <Hex digit 1) I <Hex digit 2) I 
t-------+---------------------------+--~-----------------------i 

bits 10-3 4-71 o 1 2 3 I 4 s 6 7 I 
r--------------------f---T---f------T------T-------------f-------------T------T------i 
12260/2848 Display I 7 I 0 11053 110~3 12 bit wean~ngj2 bit rreani~qlLin~ !Non- I 
jSee progran writ~-upl I IFeat. IPr1ntrlOO = 960 s1zelOO=No keytra IAddr. IDestr.1 
land Fig. 13. I I I I 101 = 480 sizelOl=Nun~ric I 1cursorl 
I I I I I 110 = 240 sizellO=Alphat~ticl I I 
I I I I I I lll=Data entry! I I 
t--------------------f---+--~+------+------f------y------f------T------f------f------i 
IXY Plotter I 7 I 1 I I I I I I I I I 
t-----------------·---+---+---+------+----·--+------+-----+------+------+------+------i 
t Adn inistrati ve I 7 I 2 I I I I I I I I I 
I Processor Console I I I 1, I . I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
1cypress I 7 I 3 I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
1101 s I 7 I 4 I ASCII I Plot- I I I I I I I 
I I I I I ting I I I I I I T 
I I I I I char- I I I I I I I 
I I I I I acter I I I I I I I 
t------~-------------+-·--+---+------+------+------+------+------+------+------+------i 
12250 I I 7 I 5 fASCII !Char- IV~c- I !Light IAN IP F I I 
1untuffered I I I 1acter ttor I IPtn fKe~ !Key I I 
I I I I !Gen. IGraFh I . I !Board tBoard I I 
t--------------------+---+---+------+------+-----~+------+------+------+------+------i 
12250 I I 7 I 6 !ASCII !Char- tVec- IXFand !Light IAN IP F I I 
jBuffered I I I 1acter ttcr ISize IPen IKey IKey I I 
I I I I !Gen. !Graph fBuffr I !Beard IBoai:d I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
1284012250 ·I 7 I 7 I ASCII I I Vt::c- I X1=anci I Light t A N IP F J I 
ISee Fi9. 13. I I I I ltor !Size: IPe:n IJ\ey IKey I I 
1see proqra~ write-upl I I I ·!Graph IBufferl jBoard jBoai:d I I 
I I I I I I 128401 I I I I I 
I I I I I I I -161<1 I I I I 
I I I I I I I 2840II I I I I I 
I I I I I I I -321< I I I I I 
t--------------------+---+---+------+------+-----+------+------+------+------+------i 
I I 7 I e I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i I 284012280-2 I 1 I 9- I ASCII 12280 I I Xi;and I I I I I 
!Alpine. I I I I I ISiz~ I I I I I 
I I I I I I I Buff er I I I I I 
I I I I I I 12e 1rn1 I I I I I 
I I I I I I I -1 6K I I I I I 
I I I I I I I 2840II I I I I I 
I I I I I t I - 32J< I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
I I 7 I A I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------i 
I I 7 I B I I I I I ; I . I I 
·--------------------+---+---+------+-----·-+------+------+------+------+------+------~ 
I I 7 I c I I I I I I I I I 
·----------------·-~--+---+--+------f------+------+------+------+------+------+------i· 
I I 7 I o I I I I I I I I I 
·------------·-------+---+-~-+------+------+------+------+--~--+------+------+------i 
I I 1 I E I I · I I I I I I I 
·--------------------+---+---+------+------+------+------+------+-------+------+------i 
12814 Two Chan Switchl 7 I F 1225u-1122~0-2j2848/ 12848/ 12840/ I I I I 
lfor 2250-1/281&0128481 I IUnl:frdlUntfrdl2260 1,2260 12280 I I I I 
I I I I I ANJ< I Ne key fl<eyl';rd I I I I I 
I I I 1· I PFJ< LP I toard I I I I I I 
~------~-------- -A.---L------L--.---1.~---.L------.L------.L------~------~------J 

•• 
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r-------T------~--------------------T--------------------------1 I Unit I · O~ticns I Options I 
I Type I (Hex digit U I (Hex digit 2) I . 
t-------+---------------------------+------------------------i tits 10-3 4-71 o 1 2 3 I 4 s 6 7 I 

r--------------------f---T---f------T------T------T------f------T------T------T-~----i 12e21 control I e I o I I I 1 I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 12540 Reader I e I 1 I !Card I 151 coll1400 I I 12 Chanl 
I . ! I I IIrr·agc I . 1reat. ~Feat. I I jsw on. I 
I I I I I I I l I I I 2 e·21 I 
t------------------~-+---+---+------+------+------+------+------+------+------+------i 
12540 Punch I 8 I 2 IASCII !Card !Punch 151 Coll1400 I I 12 Chanl 
I I .1 I llrriage lfeed trea~. IFeat. I I ISw on I 
I I I I I I zead I I I I 12e21 I 
t--------------------+---+---+------+------+------+------+-~----+------+------+------i 
11403 Printe1 I 8 I 3 IASPI ISel. 1.60 I Univ. I High 1120 I 12 Chan I 
I I I I ITape !Cher. IChar. !speed' IPos. I 1sw on I 
I I I I IList~rtse~ tset IPrintrl I 12121 I 
t--------------------+---+---+------+------+---r--+------+------+------+------+------i 
12203 I e I 4 I I I I I I I I I 
t---------·----------+---+-··-+------+------+------+------+-----+------+------+------i 
1~404 I e I 5 I IASCII IRd-cnpl I I I I I 
t--------------------+---+---+------+------+------+------+------+-----P+-----+------i 
12821 Two Chan Switchl 8 I 6 I I I I I I I I I 
1see prograrr writ~-upl I I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+-----+------i 
1144'2 I 8 I 1 IASCII ICard I I I I I JN2 I 
I I I I IIroage I I I I I IPuncb I 
t--------------------+---+---+------+------+------+------+------+------+-~----+------i 
11443 Printer I e I e 1ucu 1144 ~ t I I I I I 
I I I I IPos •. I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
11445 I e I 9 I I I I I I I I I 
~--------------------+---+---+------+------+------+------+------+------+-~---+------i 
I 2211 I e I A I I sel I I I 1144 I 12 than I · 
I I I I ITape I I I IPcs. I 1sw f 
I I I I I List I I I I I I I 
t--------------------+---+---+------+------+------+------+------+---~--+------+------i 
I I 8 I B I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+-----+------+------· 
12so1 I e I c IASCII 1card I I I I I I I 
I . I I I I lniage I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
I 2520 I 8 I D I ASCII I Card I I I l I 12520 I 
I I I I II~age I I I I I IB2,B3 I 
I I I I I I I I I I I Punch I 
t--------------------+---+---+------+------+------+-~~+~--+------+------+------i 
I 2 560 MFCM I 8 I E I I I I I I . I I I 
t--------------------+---+---+------+------+-~----+------+------+------+------+------t 
I · I e I F I I I I I I I I I 
L--------------------L---L---~------L-----~------~-----~------L------~~---L------J 



systen/360 Diag. Gen. Reference Manual LC 256943 P/N 5396300 

r-------T---------------------------T---------------------------1 I Unit I C~ticns I Options I 
I Type_ I (Hex digit U I (Hex digit 2) I 
~---~---+---------------------------+---------------------------~ 

bits 10-3 4-71 o 1 2 3 I 4 5 6 1 I 
r--------------------+---T---+------T------T------T------f------T------T------T------i 
11os2 I 9 I o ITal:: I Ritbcnf I . I I I I I 
I I I IBks~ ISh~ft I I . I I I I I 
I I I I Line: I I I I I I I I 
I ·I I !Feed I , I I . I I I I I 
~--------------------+---+---+------+------+--~---+------+------+------+------+------i 
I Reserv~d for DEU I 9 I 1 I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
I Paper Tape Reader I 9 I 2 I 4 tit rreaninq I I I I I 
I I I 10000=2671 Easic Unit I I I I I 
I I I I OOOl=OlivEttti or 6 track I I I l I 
I I· I I Ja~anese tai:;E: I I I I I 
I I I 10010=2671/2822 • 2 chan sw.1 I I I I 
I I I . I OOll=Facit {:ap:~r tape reader I I I I 
t--------------------f---+---+------T------T------T------f------f------f------f------i 
12672 Punch I 9 I 3 I I I . I I I I I I 
~--------------------+---+---+-~----+------+------+------+------+------+------+------i 
I I 9 I 4 I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
I I 9 I s I 1 · I I I I I I I 
~--------------------+---+---+------+------+------+------+------+------+------+------i 
I I 9 I 6 I I I I I I I I I 
~--------------------+---+-~+------+------+------+------+------+------+------+------i 
I I 9 I 7 I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
11827 ADC I 9 I e I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
11827 MPX I 9 I 9 j . . I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
11827 co~parator I 9 I A I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
11827 Digital inFut I ·9 I B I I I I I I I I I 
~--------------------+---+---+------+------+------+------+------+------+------+----·--i 
11827 Digital Analog I 9. I c I I I I I I I I I 
I output I I I I I I I I I I I 
~---------~----------+---+---+------+------+------+------+------+------+------+------i 
I I 9 I D I I I I I I I I I 
~--------------------+---+---+------+------+------+------+------+------+------+------~ 
I I 9 I E I I I I I I I I I 
t--------------------+~-+---+------+------+------+------+------+------+------+------i 
I I 9 I F I I I I I I I I I 
L--------------------L---L-~~------i------~------~------~------.L------~------i ______ J 

., 
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systeir·.1360 Oiag. Gt!n. Reference Manual tC 256943 P/N 5396300 

r-------T---------------------------T---------------------------1 I Unit I 0Ftions I Options I 
I type I <Hex digit 1> I <Hex digit 2> I 
·-------+---------------------------+---------------------------i bits 10-3 4-71 o 1 2 3 I q s 6 7 I 

r--------------------f---T---f------T------T------T------f------T--------------------i 11419 Single Address I A I 0 IPro9 IMod 321Eatch 1nash IProg !Binary value equals I 
I I I I Lights I I Nun.t.er I Xn·issn I lights I external s ig. line # f 
I I I I 4-7 I I I I A-3 I O•no €xternal siqnal I 
·--------------------+---+---+------+------+------+------+------+--------------------i 
11419 cual Address •A~ 1 1sam~ options as 1~19, unit type AOI • .I 
ISee progxa~ write-upt I I I I I I I I 
·--------------------+---+---+------+------+----~-+------+------+--------------------i 11418 I A I 2 IASCII I 3 !Sta 1 IMrk Rdl IBinar} value equals I 

I I I I I I I I • 1 I I I I I Pocket Instld·l-Sta 1· 1 I external sig. line tt 
I I I I I I I I . I O•no external signal I 
·--------------------+---f---f------f------f------f------f------f------T------T------i I I A I 3 I I I I I · I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+~---~-· 11412 I A I q IASCII I I IDash I IBinary value equal• I 
f ~ f J ! J. ! XmiHn' ! Hter~l si9~ l~ne. ~J 
I I I I I I I I I O•no external signal I 
·--------------------f---f---f------f------f------f------+------f------·T------T-----~i I I A I 5 I I I I I . I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
11&128 I A I 6 IASt;II I 3 ISta 1 IMrk I IBinary value equals I 
I I I I· IPockettinstldl-Sta 11 !external sig. line.II 
I . I I I I I I I I O•no external signal I 
·-------------------f---f---f------f----·--f----.--+------f------f------T------T-----i 
I I A I 7 I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------i 
112 8 s I A I 8 I I I I I I I I NCR I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
11231 I A I 9 I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------· 
11281 I A I A I I I I I I I I I 
t---------------~-+---+---+------+------+------+------+------+------+------+------i 
I I A I E· I I I I I I I I I 
~--------------------+---+---+------+------+------+------+------+------+------+------f 
I I A I c I _I I I I I I I · I 
·---------------~--+---+---+------+------+------+------+------+------+------+------i 
I I A I D I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
I I A I t I I I I I I I I I 
~--------------------+---+---+------+------+------+------+------+------+------+-----~i 
I I A I F I I I I I I I I · I 
L-----------~-------L---"'---L------L------L------~------.1------"'------J.------L------J 

., 
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r-------T---------------------------T---------------------------1 
I Unit I Options I Options I 
I Type I (Hex digit 1) I (Hex digit 2) I 
t-------+---------------------------+---------------------------i 

tits 10-3 4-71 o 1 2 3 I 4 s 6 7 I 
r--------------------+---T---t------T-----·-T------T------+------T------T---- --T------i 
I 2701 SSY.A f B I 0 I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 12101-1050 I B I 1 IASCII 1134.491600 1150 IAuto- 11050 fO=Linel I 
11060 1070 I I I IBPS IBPS IBPS IDial l'ITY ILeasedf I 
I Adapter I I I I Lint! I line I Line: I I Line ll=Sw. I I 
I <ssAl) I I I I Speed I Speed JSpeed I IAdaptrtNetwrkl I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
12101- I BI 2 IASCII p&~.5 156.89 p4.2 I I· I I I 
I TTY 2 8 I I I I BPS I BPS I BPS I I I I I 
IAdai:ter I I I I Line. !Line !Line I I I I I 
I (SSA2> I I - I I Speed !Speed ISpet!d I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
12101 33-35 I B I 3 I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------~ 
12101 1030 adapter I B I 4 I I I I I I I I I 
t--------------------+-~-+---+------+------+------+------+------+------+------+------i 
12701 2 Prccesso:r: Sw I B I 5 I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
12701-WTC I B I 6 I.ASCII 150 175 I I I I I I 
l 'ITY I I I I BPS I EPS I I I I I I 
I Adapter I I I I Line I Line I I I I I I 
I < SSA6 > I I I I Spee a t Speed I I I I I I 
t--------------------+---+---+------+-----~+------+------+------+------+------+-----~i 
12701 I B I 7 IASCll IExten-tExten-tTime I I I I I 
1contact I I I lsicn lsicn 1out I I I I I 
I sense I I I I Fea- I Fea- I Delay I I I I I 
IAdapter I ·I I tturE> llture 21 I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------i 
12101 control Adapterl B I e I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------i 
12701 Parailel 'I B I 9 IASCII ITiDle I I I I I 
1oata I I I IOut INu~ter cf exFansionl I I I 
IAda~ter I I I IDela~ I F~atures I I I I 
t--------------------f---+---+------f------+------T-------------f------f------f------i 12701 Synchronous I B I A I !Dual IEarly I Line Speed l Line Type I.Auto I 
IData Adapter I I I 1coar~. l!nd IDO=Data Set 100=2 Wire IDial I 
I I I I I Inter- I I Ol=Clock X I 112 Duplex I I 
I I I I I face I 11o=clock Y I 01=4 wire I I 
I I I I I I 1 ll=clock z I 112 Duplex! I 
I I I I I I I po=Full ouplxl ·1 
t--------------------f---+---+------f------+------+------T------+------T------t------i 
I I B I B I I I I I I I I I 
~--------------------+---+---+------+------+------+------+------+------+------+-~----i 
12701 IBM Terminal I. B I C I I I I I I I I I 
IAda~ter I I I I I I I I I I I 
·--------------------+---+---+------+--~--+------+------+------+------+------+------i 
I 2101 Binuy synchr. I B I D I I I I I I I I I 
IAdapter I I I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------i 
I I B I E I I I I I I I I I. 
·--------------------+---+---+------+------+------+------+------+------+------+------i 
12101 SynchE Adapter I B I r I I I I I I I I I 
lwith 39q5-e I I I I I I I I I I I 
L--------------------L--...&.---.L------4------'-------~------J.-....----~------~------4------J 

.. 



syste~/360 Diaq. G~n. ~~ference Manual lC 256943 P/N 539b300 

r-------T---------------------------T--------------------------1 I Unit I Options I Options I 
I Type I (Hex digit 1) I (Hex digit 2) I 
t-------+---------------------------+---------------------------i 

tits 10-3 4~71 o 1 2 3 I 4 s 6 7 I 
r--------------------+---T---+------T------T------T------+------T------T------T-----i 
11009 I c I o I I I I I I. I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
11013 I c I 1 I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+----·--+------i 
11101 ~ c I 2 I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
I 1102 I c I 3 I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i I 202u Comm. Adapter I c I 4 I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
121oi Transr;:arent I c I s I I I I I I I I I 
!Teletype I I I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
12701 IPCA I c I 6 I I . I I I I I I I 
1see progran writeup I I I I I I I I I I I 
t--------------------+---+--··+------+------+------+------+------+------+------+------i 
IJ9&t5-e I c I 7 I I I I I I I I I 
t-----------------·---+---+---+------+------+------+------+------+------+------t---~--i I I I I I I OOOO•igncr~d except in i;C81 I I 
12702 I c I 8 I I IOOOl•IB~ Type 1 100• SAD 0 I 
tor 2702 ouantas I I I I 10010•IBM T~pe 1 Autocall 101• SAO 1 I 
I See Fig. 13 I I I I 10011•IB~ Type 2 110• SAD 2 I 
land prograa writeup I I I I IOlOO•TTY Type 1 111• SAD 3 I 
I I I I I f OlOl•TTY Type 2 I I 
I I I 1- . I I Q.l.LQ..mttY Type 1 Autocall I I 
I I I I I I O 111 •WTC 'ITY I I 
I I I I I I 1001•IB"3 Type UBreak feat. I I 
t--------------------+---t---f------f------f------r-----~------T------f------T-==~-i 
11110 2 Processor swt c I 9 I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
11112 I c I A I~ of lines I I t I I I I 
I I I I OOc2 IO•WrldlO•DT I I I I I 
I I I I 01=11 I Trdel1•3/141 I I I I 
I I I I 10•6· 11=D011-I codet I I I I 
I I I I 11•8 I estic I I I I I . I 
t~------------------+---+---+-----~-------+------+------+------+------+------+------i 
12703 I c I B I I I I I I I I 
t--------------------+---+---+-------------+------+------+-----+------+------+------i 
I I c I c I I I I I I I I 
t--------------------+---+---+-------------+------+------+------+---~-+------+------i 
I I c I o I I I I I I I I 
~--------------------+---+---+-------------+------+------+-----+------+------+------t 
I I c I E I I· I I I I I I 
t--------------------+---+---+-------------+------+------+------+----~+------f------i 
I I c I :r I I I I I I I I 
L--------------------1.---1.---L-------------i------~------~------~------i----~-~------J 



Systerr./360 Diag. Gen. Reference Manual lC 2S6943 P/N 5396300 

--,' 

r-------T---------------------------T-------------~-------------1 
I Unit I O~ticns I Options I 
I Type I (Hex digit 1) I (Hex digit 2) l 
t-------+--------------------------+---------------------------i 

cits 10-3 4-71 o 1 2 3 I 4 s 6 1 l 
r--------------------+---T---f------T------T------T------f------T------T------T------i 
l I D I O I I I I I l I I I 
·----------~---·------+---+---+------+------+------+------+------+------+------+------i 
1103011050110601 I o I 1 I I I I 10000•1030 I 
121.,012141 l I I I I I I 0001•1oso I 
I I I I I I I I 0010•1060 I 
I I I I I I I I 0100-~140 I 
I I I I I I I I 0101s:21u I 
t--------------------f---f---f------f------f------+----~-+------T------T------T------i 
I I D I 2 I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------~ 
11 o~o I D I 3 I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------i 
11010 I D I 4 I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+-----+------i 
!Model 28 TTY I o I S I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+-----~ 
IModel 33 TTY I D I 6 I I I I I I I I I 
t------~-------------+---+---+------+------+-----+------+------+------+-----·-+------i 
IModel 35 TTY I D I 1 I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+--~---+--~---~ 
IIBM Teletype I D I 8 I J I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------~ 
IWTC Telegraph I D I 9 I I I I I I I I l 
t--------------------+---+---+------+------+-----+------+------+------+------+------i 
I I o I A I I I I I I I I I 
·---~---------------+---+---+------+------+------+------+------+------+------+------~ 
12260/2848 I D I B IDAT records required. See program write-up. I 
IRe~ote Start/Stop I I I I 
t--------------------f---f---f--~--T-----~------T------T------T------T------T------~ 
12250 Remote Terrrinall o I c I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
I I o I D I I I I I I I I I 
t------.------------+---+---+------+------+------+------+------+------+------+------i 
I I D I E I I I I I I I·· I I 
·--------------------+---+---+------+------+------+------+------+------+------+------i 
I I D I F I I I I I I I I I 
L--------------------~---L---~------i------i------~------'-------i------i------~------J 
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r-------T---------------------------T--------------------------~1 I Unit I CFtions I Options . I 
I T}pe I (Hex digit 1> I (Hex ai9it 2) I 
t-------+---------------------------+---------------------------i Hts I o-3 4-71 o 1 2 3 I· 4 5 6 7 I 

r--------------------f---r---f------T------r------T------f------T------T------T------i 
I I E I o ·I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
11012 I E I 1 I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+----·-i 
I I E I 2 I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+-----~+------+----·-i 
12102 aA1 Teletypti I E I 3 I I I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i ji701 Autodyne ASCII I E I 4 I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------i 12701-1006 Full cuplxt E I 5 tRcvr IXmtr I 6 bit roeaning BCD cooe CBA8421) I 
I I I IAdrtr IAdptr llnt~rchan9e Addr.(Poll) of Receive Adptr I 
t--------------------f---f---f------f------f------T------T------T------T------T------i 
12102-soeing Data I E I 6 I I I I I I I I I 
I coll~ction I I I I I . I I I I I . I 
·--------------------+---+---+------+------+------+------+------+------+--~---+------i 
12906 I E I 7 I I I I I I I I . I 
·--------------------+---+---+------+------+------+------+------+------+------+------i 
12905 I E I e I I . I I I I I I I 
t--------------------+---+---+------+------+------+------+------+------+------+------i 
I I E I 9 I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------i 
Ii : : : : : : : : : : t 
I- ----· -----------·· -l -~ ~ ~ -f ----+ ----~ ----~ -----1- ----+ · ---~ -----f- ----~ 
·-----------------~--+---+---+------+------+==-===+-=----+-=-=-==+-~===+==-===+------~ 
I I E I c I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------i 
I I E I D I I I I I I I I I 
·--------------------+---+---+------+------+------+------+------+------+------+------t 
I I E I E I I I I I I I . I I 
t--------------------+---+---+------+------+------+------+------+------+----~-+------~ 
I I E I F I I I I I I I I I 
L--------------------i---i---.1...-----i------L------l------L------i------i~-----~------J 

Note: check progrum write-ups of ~PQ ~rograms for ~ore o~tion tit details. 
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llNIT CODES FOR 8 BYTE ENT.RY 

,~ne first " bytt:f:> of th~se unit entri.::s cue described in the previous 4 byte unit definition e 
;narts. only th~ second " byt~s are shown here. Always refer to progran descriptions for fur 
~etails. sinct thest charts do not neces~arily show latest revisions. 

r---------T----y-~---T----T-----------------------T-----~----------------T--------------------
: Unit Ty1•e I Byt~ I Bytt:s I Byte I B,:.·te 6 I Byte 7 I Byte 8 
' Byte 1 I 2 I 3'4 I 5 I Digit 1 I Digit 2 I Digit 1 I Digit 2 I Digit 1 I Di9i· 
------, ·----+-----+----+-----------~-----------+-----------~-----------+-----------~--------· 

I IOp- !Chon I OM I Hexadecimal r~preeentation by oits 
I ltion1and IBytet-----------T-----------+-----------T-----------+-----------T--------· 
I lfig.funit I .18 4 2 1 18 " 2 1 18 4 2 1 18 4 2 1 18 4 2 1 18 4 2 
I I 12 I Addr I I I I I I I 

----~-+--+----+-----+----+-----------+-----------+-----------+-----------+-----------+--------
2260/ 1701 I IMustlPunch hex I I I I Low1order 
2e4e t I I I .be I swn o-F I I I I 2260/2848 

I I I I 00 1esselector I I I I address 
I I I I I inhrfacel I I I I 

------+--+----+-----+----+-----------+-----------+-----------+-----------+-----------+-----~ 
2250 1771 I I Must I Punch hex I I Punch hex I Punch hex I I 

/2840 I I I I l::e i 8=Grapbic I I 8=GM RPQ I l=Blink mode I I 
: : : : 00 : q:~;=i~:ffr: : :;,~r:i 1w : (RPO) : : 
I I I I 12=2 usec I l2=Four level I I I 
I I I I I but fer I I inten•ity I I I 

------+--+----+-----+~--+-----------+-----------+-----------+-----------+-----------+--------· 
2821 1861 I IMUStlPunch nex IPunch hex IP~nch hex I I I 
Two I I I I be I sum 0-F I aun· 0-F I I I I 
Chan I I I I 00 18•Printer 11e~~rinter 318sMPX Chan I I I 
sw I I I I lq•Reader I lq•sd 1 I I I 

I I I I I 2aaPunch I I 2=sel 2 I I I 
I I I I 11 •Printer 2 I I I I I 

------+--+----+-----+----+-----------+-----------+-----------+-----------+-----------+----·----· 2702 IC81 I IMustl Fi9a-x character I Figs-Y character I 
( WTC I I I I be I I I 
TTY I I I I o O I I I 
only>· I I I I I This entry is only required for those systems f on which SIP is. used 

~:::::·::~::::-:::-:::::::~::::-:::-:-::~-::::::-----~--~------------.L--------------------· 
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Diagnostic Program Report 

Please indicate any problerrs, errors, crrlssions, or desired irrprovements 
in the entire diagnostic prograrr package, ycu received. 

U~scrit~ th~ problem. Indicates 

Progra~ name or document -
EC level -
OM used -

System configuration(that ~rcgrarr was run on> which caused problem. 

Did you find a solution? If you did, what is ycur suggested solution? 

How can the diagnostic progra~ package te i•proved? 

submitted by: (please use your mailing address> 

Na~e 

Address 
----~---

Investigated byz (for Diag. E119. uoe> 

Name ~~~~~-
Dept. __ _ 

Action takens 

FOLD, STAPLI, AMD MAIL 
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fold 

r----------------------1 I FIRST CLASS I 
I PERMIT NO. 81 I 
I PCUGH~EEPSIE, N.Y. I 
L----------------------J 

r------------------------------------------------1 I BUSINESS NE~LY MAIL I 
I POUGHKEEPSIL, N.Y. 12602 I 
L------------------------------------------------J 

told 

POSTAGE WILL BE PAIC BY 

IBM CORPORATION 
P.O. BOX 390· 
POUGBY.EEFSIL, N.Y. 12602 

A~TNs Dl~GNOSTIC ENGINEERING 
DEPT. B75 

I 
II 

fold 

fold 

--,· 

\_ 





SR23-3112-0 
Courses: 
11271 
41242 
52150 
52152 

...--- -:R'· 
----~ - ----- ------- - - ------ --_ _........ - . -
International Business Machines Corporation 
Field Engineering Division 
360 Hamilton Avenue, White Plains, N.Y. 10601 

IBM World Trade Americas/Far East Corporation 
Town of Mount Pleasant .. Route 9, North Tarrytown, N.Y., U.S.A. 

lBM World Trade Europe/Middle East/Africa Corporation 
360 Hamilton Avenue, White Plains, N.Y., U.S.A. 10601 
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