
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































example A-2 
decimal 6-19 
exponent (See exponent overflow) 
fixed-point 6-20,7-3 

overlap 
destructive 7-25 
operand 

for decimal instructions 8-3 
for general instructions 7-2 

operation 5-24 
overrun (bit in I/O-sense data) 13-51 

P 
PACK (PACK) instruction 7-30 

example A-25 
packed decimal numbers 8-1 

conversion of to zoned format 7-40 
conversion to from zoned format 7-30 
examples A-5 

padding byte 
for COMPARE LOGICAL LOHG instruction 
7-15 

for MOVE LONG instruction 7-24 
page 3-21 
page-frame real address (PFRA) 3-26 
page index (PX) 3-21 
page-invalid bit (in page-table entry) 

3-26 
page size 3-23 

2K-byte optional D-5 
page swapping 3-20 
page table 3-26 

designation 3-25 
length (PTL) 3-25 
lookup 3-31 
origin (PTO) 3-25 

page-translation exception 6-22 
as an access exception 6-28,6-33 

parameter 
external-interruption 6-10 

assigned storage locations for 
3-42 

translation 3-22 
parity bit 11-2 
partial completion of instruction 
execution 5-9 

PASH (primary address-space number) 
3-13 

as part of DAS 5-14 
pattern (in EDIT) 8-6 
PC (PROGRAM CAll) instruction 10-25 
PC-cp (PROGRAM CAll instruction, to 
current primary) 10-26 

PC number 5-16,10-25 
translation 5-21 

PC-ss (PROGRAM CAll instruction, with 
space switching) 10-26 

PC-translation-specification exception 
6-22 

PCI (program-controlled interruption) 
13-44 

channel status for 13-70 
flag in CCW for 13-38 

pending I/O operations 13-27 
number of (in I/O-communication area) 
13-83 

pending interruption (See interruption 
pending) 

PER (program-event recording) 4-15 
address 4-17 

assigned storage locations for 
3-43 

X-16 System/370 Principles of Operation 

code 4-17 
assigned storage locations for 

3-43 
events 4-15 
general-register-alteration event 
4-20 

mask bits 4-16 
instruction-fetching event 4-19 
masks 

bit in PSW 4-6 
general-register 4-16 
PER-event 4-16 

priority of indication 4-17 
program-interruption condition 6-22 
storage-alteration event 4-19 
storage-area designation 4-18 

ending address 4-16 
starting address 4-16 
wraparound 4-18 

successful-branching event 4-19 
PFRA (page-frame real address) 3-26 
piecemeal steps of instruction execution 
5-25 

PKM (PSW-key mask) 5-18 
point of damage 11-14 
point of interruption 5-9 

for machine check 11-14 
POST (SVC), example of routine to bypass 

A-42 
postnormalization 9-2 
power controls 12-3 
power-on reset 4-35 
powers of 2, table of E-1 
precision (floating-point) 9-1 
preferred sign codes 8-2 
prefetching 

access exceptions not recognized for 
6-30 

for I/O 13-40 
handling of invalid CBC in storage 
keys during 11-8 

of CCWs (channel-command word) 13-42 
of OAT-table entries 5-27 
of instructions 5-27 

prefix 3-11 
store-status save area for 3-45 

prenormalization 9-2 
primary address space 3-12 

as part of DAS 5-14 
primary ASH (PASH) 3-13 

as part of DAS 5-14 
primary authority 3-18 

exception 6-23 
primary segment table 

designation (PSTD) 3-24 
length (PSTl) 3-24 
origin (PSTO) 3-24 

primary-space mode 3-22 
as part of DAS 5-14 

primary virtual address 3-5 
effective segment-table designation 
for 3-27 

priority 
of access exceptions 6-33 
of ASH-translation exceptions 6-35 
of external-interruption conditions 
6-10 

of interruptions (CPU) 6-36 
of interruptions (I/O) 13-62 
of PER events 4-17 
of program-interruption conditions 
6-30,6-30 

of trace exceptions 6-35 
privileged instructions 4-6 



control 10-2 
for I/O 13-15 

privileged-operation exception 6-23 
problem state 4-6 

bit in BC-mode PSW 4-8 
bit in EC-mode PSW 4-6 
bit in entry-table entry 5-22 

processing backup (synchronous 
machine-check condition) 11-19 

processing damage (synchronous 
machine-check condition) 11-20 

processor (See CPU) 
program 

exceptions 6-14 
execution of 5-2 
initial loading of 4-35 
interruption 6-14 

for I/O instructions 13-36 
imprecise 6-7 
priority of 6-30 

reset 4-34 
signal-processor order 4-39 

PROGRAM CALL (PC) instruction 10-25 
trace entry 4-14 

program check (channel status) 13-70 
program-controlled interruption (See 

PCl) 
program-event recording (See PER) 
program events (See PER events) 
program mask 

in BC-mode PSW 4-8 
in EC-mode PSW 4-7 
validity bit for 11-22 

program-status word (See PSW) 
PROGRAM TRANSFER (PT) instruction 10-31 

trace entry 4-14 
protection (storage) 3-7 

during tracing 4-13 
fetch (See fetch protection) 
key-controlled (See key-controlled 
protection) 

low-address (See low-address 
protection) 

segment (See segment protection) 
protection check (channel status) 13-71 
protection exception 6-23 

as an access exception 6-28,6-33 
PSTD (primary segment-table designation) 

3-24 
PSTL (primary segment-table length) 

3-24 
PSTO (primary segment-table origin) 

3-24 
PSW (program-status word) 2-3,4-3 

assigned storage locations for 3-41 
BC-mode 4-8 
current 4-3,5-6 

stored during interruption 6-2 
EC-mode 4-6 
exceptions associated with 6-9 
format error 6-9 
in IPL 4-36 
in program execution 5-6 
store-status save area for 3-44 
validity bits for 11-22 

PSW key 
in BC-mode PSW 4-8 
in EC-mode PSW 4-6 
used as access key 3-8 
validity bit for 11-22 

PSW-key-handling facility 0-4 
PSW-key mask (PKM) 5-18 
PT (PROGRAM TRANSFER) instruction 10-31 

PT-cp (PROGRAM TRANSFER instruction, to 
current primary) 10-31 

PT-ss (PROGRAM TRANSFER instruction, 
with space switching) 10-31 

PTL (page-table length) 3-25 
PTLB (PURGE TLB) instruction 10-36 
PTO (page-table origin) 3-25 
publications, other related documents v 
PURGE TlB (PTLB) instruction 10-36 
PX (page index) 3-21 

Q 
queuing 

FIFO, example for lock and unlock 
A-44 

LIFO, example for lock and unlock 
A-43 

R 

start-I/O-fast 13-28 
facility 0-4 

R field of instruction 5-4 
range (of floating-point numbers) 9-1 
rate control 12-4 
ROD (READ DIRECT) instruction 10-36 
read (1/0 command) 13-49 
read backward (I/O command) 13-50 
READ DIRECT (RDD) instruction 10-36 
read-write-direct facility 4-23 
real address 3-5 
real mode 3-22 
real storage 3-5 
receiver check (signal-processor status) 
4-42 

recovery 
as class of machine-check condition 

11-12 
extension facility 0-4 
system 11-17 

subclass-mask bit for 11-28 
redundancy 11-2 
reference 

bit in storage key 3-6 
multiple-access 5-31 
recording 3-10 
sequence for storage 5-24 

(See also sequence) 
single-access 5-30 

region code 11-26 
assigned storage locations for 3-44 
validity bit for 11-22 

register 
base-address 2-4 
control 2-4 
designation of 5-4 
floating-point 2-4 
general 2-4 
index 2-4 
prefix 3-11 
save areas 3-44,11-24 
validation of 11-9 
validity bits for 11-22 
vector-facility 2-4 

remote operating stations 12-1 
repressible machine-check conditions 

11-12 
reset 4-30 

clear 4-34 
CPU 4-33 
effect on CPU state 4-2 

Index X-17 



effect on TOO clock 4-24 
I/O-system 13-12 

as part of subsystem reset 4-34 
initial CPU 4-34 
initial program 4-34 
power on 4-35 
program 4-34 
selective (I/O) 13-12 
subsystem 4-34 
summary of functions 4-32 
summary of functions performed by 
manual initiation of 4-31 

system-reset-clear key 12-5 
system-reset-normal key 12-5 

RESET REFERENCE BIT (RRB) instruction 
10-36 

RESET REFERENCE BIT EXTENDED (RRBE) 
instruction 10-37 

resolution 
of clock comparator 4-27 
of CPU timer 4-28 
of interval timer 4-29 
of TOD clock 4-24 

restart 
interruption 6-35 
key 12-4 
signal-processor order 4-39 

result operand 5-2 
RESUME I/O (RIO) instruction 13-26 
resumption of channel-program execution 

13-55 
retry 

CPU 11-3 
I/O command 13-53 

RIO (RESUME I/O) instruction 13-26 
rounding (decimal) 8-10 

example A-35 
RR instruction format 5-3 
RRB (RESET REFERENCE BIT) instruction 

10-36 
RRBE (RESET REFERENCE BIT EXTENDED) 

instruction 10-37 
RRE instruction format 
RS instruction format 
running (state of TOO 
RX instruction format 

S 

5-3 
5-3 

clock) 
5-3 

4-24 

S (SUBTRACT) binary instruction 7-36 
S (suspend) flag in CCW 13-7,13-38 
S instruction format 5-3 
SAC (SET ADDRESS SPACE CONTROL) instruc
tion 10-38 

SASN (secondary address-space number) 
3-13 

as part of DAS 5-14 
save areas for registers 3-44,11-24 
SCK (SET CLOCK) instruction 10-39 
SCKC (SET CLOCK COMPARATOR) instruction 

10-39 
SO (SUBTRACT NORMALIZED) instruction 

9-14 
SDR (SUBTRACT NORMALIZED) instruction 

9-14 
SE (SUBTRACT NORMALIZED) instruction 

9-14 
secondary address space 3-12 

as part of DAS 5-14 
changing from by DAS 5-15 

secondary ASN (SASN) 3-13 
as part of DAS 5-14 

secondary authority 3-18 
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exception 6-24 
secondary segment table 

designation (SSTD) 3-24 
length (SSTL) 3-24 
origin (SSTO) 3-24 

secondary-space-control bit 3-23,5-18 
secondary-space mode 3-22 

as part of DAS 5-14 
secondary virtual address 3-6 

effective segment-table designation 
for 3-27 

segment 3-21 
segment index (SX) 3-21 
segment-invalid bit (in segment-table 
entry) 3-25 

segment protection 3-9 
exception for 6-23 
facility D-4 

segment size 3-23 
1M-byte optional D-5 

segment table 3-25 
designation (STD) 3-24 

effective 3-27 
primary 3-24 
secondary 3-24 

lookup 3-30 
segment-translation exception 6-24 

as an access exception 6-28,6-33 
selective reset (I/O) 13-12 
selector channel 13-4 
self-describing block of I/O data 13-42 
semiprivileged 5-13 

instructions 4-6 
descriptions of 10-2 

program authorization 5-17 
summary of 5-20 

programs 4-6,5-17 
sense 

as an I/O command 13-51 
as signal-processor order 4-38 
basic 13-51 

sense data (I/O) 13-51 
sense ID (I/O command) 13-52 
sequence 

conceptual 5-24 
instruction-execution 5-2 
of storage references 5-24 

OAT-table entries 5-27 
instructions 5-26 
operands 5-28 
storage keys 5-28 

sequence code (in limited channel 
logout) 13-82 

SER (SUBTRACT NORMALIZED) instruction 
9-14 

serialization 5-33 
channel-program 5-34 
CPU 5-33 
in completion of store operations 
5-29 

in tracing 4-13 
service-processor damage 11-18 
service processor inoperative 
(signal-processor status) 4-42 

service-signal external interruption 
6-13 

subclass-mask bit for 6-13 
service-signal facility D-4 
SET ADDRESS SPACE CONTROL (SAC) instruc
tion 10-38 

SET CLOCK (SCK) instruction 10-39 
SET CLOCK COMPARATOR (SCKC) instruction 

10-39 
SET CPU TIMER (SPT) instruction 10-40 



SET PREFIX (SPX) instruction 10-40 
SET PROGRAM MASK (SPM) instruction 7-31 
SET PSW KEY FROM ADDRESS (SPKA) instruc-
tion 10-41 

SET SECONDARY ASN (SSAR) instruction 
10-41 

trace entry 4-14 
set state (of TOD clock) 4-24 
SET STORAGE KEY (SSK) instruction 10-45 
SET STORAGE KEY EXTENDED (SSKE) instruc-
tion 10-45 

SET SYSTEM MASK (SSM) instruction 10-46 
SH (SUBTRACT HALFWORD) instruction 7-37 
shared control unit and subchannel 13-5 
shared storage (See storage sharing) 
shared TOD clock 4-23 
SHIFT AND ROUND DECIMAL (SRP) instruc
tion 8-10 

examples A-34 
SHIFT LEFT DOUBLE (SLDA) instruction 

7-31 
example A-26 

SHIFT LEFT DOUBLE LOGICAL (SLDL) 
instruction 7-32 

SHIFT LEFT SINGLE (SLA) instruction 
7-32 

example A-26 
SHIFT LEFT SINGLE LOGICAL (SLL) instruc
tion 7-33 

SHIFT RIGHT DOUBLE (SRDA) instruction 
7-33 

SHIFT RIGHT DOUBLE LOGICAl (SRDL) 
instruction 7-33 

SHIFT RIGHT SINGLE (SRA) instruction 
7-34 

SHIFT RIGHT SINGLE LOGICAL (SRL) 
instruction 7-34 

shifting, floating-point (See normal-
ization) 

short floating-point number 9-2 
short I/O block 13-70 
SI instruction format 5-3 
sign bit 

binary 7-2 
floating-point 9-1 

sign codes (decimal) 8-2 
signal-in lines 6-12 
SIGNAL PROCESSOR (SIGP) instruction 

10-46 
orders 4-38 
status 4-41 

signed binary 
arithmetic 7-3 
comparison 7-4 
integer 7-2 

examples A-2 
significance 

exception 6-25 
loss 9-2 

in floating-point addition 9-7 
mask 

in BC-mode PSW 4-8 
in EC-mode PSW 4-7 

starter (in EDIT) 8-7 
SIGP (See SIGNAL PROCESSOR instruction) 
single-access reference 5-30 
SID (START I/O) instruction 13-27 
SID and SIOF functions 13-27 
SIOF (START I/O FAST RELEASE) instruc
tion 13-27 

size notation iv 
size of segment and page 3-23 

optional D-5 
skip flag in CCW 13-38 

skipping (during I/O) 13-43 
SL (SUBTRACT LOGICAL) instruction 7-37 
SLA (SHIFT LEFT SINGLE) instruction 

7-32 
example A-26 

SLDA (SHIFT LEFT DOUBLE) instruction 
7-31 

example A-26 
SLDL (SHIFT LEFT DOUBLE LOGICAL) 

instruction 7-32 
SLI (suppress-length indication) flag in 

CCW 13-38 
SLL (SHIFT LEFT SINGLE LOGICAL) instruc-
tion 7-33 

SLR (SUBTRACT LOGICAL) instruction 7-37 
solid errors 11-5 
source 

field in limited channel logout 
13-81 

vector-facility (machine-check condi
tion) 11-19 

source of interruption, identified by 
interruption code 6-5 

SP (SUBTRACT DECIMAL) instruction 8-11 
space-switch event 6-25 

as aid in program-problem analysis 
5-17 

control bit 
in ASTE 3-15 
in translation 3-24 

special-operation exception 6-25-
specification exception 6-26 
SPKA (SET PSW KEY FROM ADDRESS) instruc-
tion 10-41 

SPM (SET PROGRAM MASK) instruction 7-31 
SPT (SET CPU TIMER) instruction 10-40 
SPX (SET PREFIX) instruction 10-40 
SR (SUBTRACT) binary instruction 7-36 
SRA (SHIFT RIGHT SINGLE) instruction 

7-34 
SRDA (SHIFT RIGHT DOUBLE) instruction 

7-33 
SRDL (SHIFT RIGHT DOUBLE LOGICAL) 

instruction 7-33 
SRL (SHIFT RIGHT SINGLE LOGICAL) 

instruction 7-34 
SRP (SHIFT AND ROUND DECIMAL) instruc
tion 8-10 

examples A-34 
SS instruction format 5-3 
SSAR (SET SECONDARY ASN) instruction 

10-41 
SSAR-cp (SET SECONDARY ASN instruction, 
to current primary) 10-42 

SSAR-ss (SET SECONDARY ASH instruction, 
with space switching) 10-42 

SSE instruction format 5-3 
SSK (SET STORAGE KEY) instruction 10-45 
SSKE (SET STORAGE KEY EXTENDED) instruc-
tion 10-45 

SSM (SET SYSTEM MASK) instruction 10-46 
SSM-suppression-control bit 6-25,10-46 
SSTD (secondary segment-table desig-
nat ion) 3-24 

SSTL (secondary segment-table length) 
3-24 

SSTO (secondary segment-table origin) 
3-24 

ST (STORE) binary instruction 7-34 
standalone dump 12-5 
standard epoch (for TOD clock) 4-25 
STAP (STORE CPU ADDRESS) instruction 

10-48 
start (CPU) 
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function 4-2 
key 12-4 
signal-processor order 4-39 

START I/O (SIO) instruction 13-27 
start-I/O-fast queuing 13-28 

facility D-4 
initiation of pending I/O operations 
13-29,13-55 

START I/O FAST RELEASE (SIOF) instruc
tion 13-27 

state 
CPU (See CPU state) 
I/O-system (See I/O-system state) 
TOD-clock 4-24 

status 
for SIGNAL PROCESSOR 4-38,10-47 
in CSW 13-63 

contents of 13-78 
of channel (See channel status) 
of device (See unit status) 
program (See PSW) 
resulting from signal-processor 
orders 4-41 

storing of 4-37 
manual key for 12-5 

status modifier (unit status) 13-64 
STC (STORE CHARACTER) instruction 7-34 
STCK (STORE CLOCK) instruction 7-35 
STCKC (STORE CLOCK COMPARATOR) instruc-
tion 10-47 

STCM (STORE CHARACTERS UNDER MASK) 
instruction 7-35 

examples A-26 
STCTL (STORE CONTROL) instruction 10-48 
STD (segment-table designation) 3-24 
STD (STORE) floating-point instruction 

9-14 
STE (STORE) floating-point instruction 

9-14 
STH (STORE HALFWORD) instruction 7-36 
STIDC (STORE CHANNEL ID) instruction 

13-32 
STIDP (STORE CPU ID) instruction 10-48 
STL (segment-table length) 3-24 
STM (STORE MULTIPLE) instruction 7-36 

example A-27 
STNSM (STORE THEN AND SYSTEM MASK) 

instruction 10-50 
STO (segment-table origin) 3-24 
stop 

function 4-2 
key 12-4 
signal-processor order 4-39 

stop and store status (signal-processor 
order) 4-39 

stopped (signal-processor status) 4-41 
stopped state 

of CPU 4-2 
effect on completion of store 
operations 5-29 

of TOD clock 4-24 
storage 3-2 

absolute 3-5 
address wraparound (See wraparound) 
addressing 3-2 

(See also address) 
alteration manual controls 12-2 
alteration PER event 4-19 

mask for 4-16 
assigned locations in 3-41 
auxiliary 3-2,3-20 
block 3-5 

testing for usability of 10-50 
buffer (cache) 3-2 

X-20 System/370 Principles of Operation 

clearing of (See clearing operation) 
concurrency of access for references 
to 5-31 

configuration of 3-5 
direct-access 3-2 
display 12-2 
error 11-20 

indirect 11-21 
failing address in (See 
failing-storage address) 

interlocked update 5-29 
interlocks for virtual references 
5-25 

internal 2-3 
main 3-2 
noninterlocked update 5-29 
nonvolatile 3-2 
operand 5-4 

reference to (fetch, store, 
update) 5-29 

update reference 5-29 
operand consistency 5-30 

examples A-44,A-47 
prefixing for 3-11 
real 3-5 
sequence of references to 5-24 
size 

notation for iv 
of segment and page in 3-23 

size of segment and page D-5 
validation of 11-6 
virtual 3-20 
volatile 3-2 

effect of power-on reset on 4-35 
storage-area designation 

for I/O operations 13-39 
as specified in data-chained CCWs 

13-42 
as specified in IDAWs 13-45 

for PER events 4-18 
storage-control unit (in limited channel 

logout) 13-81 
storage degradation (machine-check 
condition) 11-21 

storage key 3-6 
error in 11-21 
sequence of references to 5-28 
testing for usability of 10-50 
validation of 11-7 

storage-key exception-control bit 
3-7,6-26 

storage-key-instruction extensions 3-7 
facility D-5 

storage-key 4K-byte-block facility 
D-5,3-7 

storage-logical-validity bit 11-23 
storage protection 3-7 
storage sharing 

by address spaces 3-20 
by CPUs and channels 3-5 
examples A-40 
in multiprocessing 4-38 

STORE (ST) binary instruction 7-34 
STORE (STD,STE) floating-point 

instructions 9-14 
STORE CHANNEL ID (STIDC) instruction 

13-32 
STORE CHARACTER (STC) instruction 7-34 
STORE CHARACTERS UNDER MASK (STCM) 

instruction 7-35 
examples A-26 

STORE CLOCK (STCK) instruction 7-35 
STORE CLOCK COMPARATOR (STCKC) instruc
tion 10-47 



STORE CONTROL (STCTl) instruction 10-48 
STORE CPU ADDRESS (STAP) instruction 

10-48 
STORE CPU ID (STIDP) instruction 10-48 
STORE CPU TIMER (STPT) instruction 

10-49 
STORE HAlFWORD (STH) instruction 7-36 
STORE MULTIPLE (STM) instruction 7-36 

example A-27 
STORE PREFIX (STPX) instruction 10-49 
store reference 5-29 

access exceptions for 6-30 
store status 4-37 

key 12-5 
signal-processor order for 4-39 

STORE THEN AND SYSTEM MASK (STNSM) 
instruction 10-50 

STORE THEN OR SYSTEM MASK (STOSM) 
instruction 10-50 

STOSM (STORE THEN OR SYSTEM MASK) 
instruction 10-50 

STPT (STORE CPU TIMER) instruction 
10-49 

STPX (STORE PREFIX) instruction 10-49 
string of interruptions 4-3,6-37 

caused by clock comparator 4-27 
caused by CPU timer 4-28 

SU (SUBTRACT UNNORMALIZED) instruction 
9-15 

subchannel 13-4 
not operational (I/O-system state) 

13-11 
working (I/O-system state) 13-11 

subchannel key 
in CAW 13-37 
in CSW 13-63 

contents of 13-73 
validity flag for 13-82 

used as access key 3-9 
used for IPL 4-36 

subclass-mask bits 6-6 
external-interruption 6-10 
machine-check 11-27 

subroutine linkage 5-6 
subsystem-linkage-control bit 5-18,5-21 
subsystem reset 4-34 
SUBTRACT (S,SR) binary instructions 

7-36 
SUBTRACT DECIMAL (SP) instruction 8-11 
SUBTRACT HALFWORD (SH) instruction 7-37 
SUBTRACT LOGICAL (SL,SLR) instructions 

7-37 
SUBTRACT NORMALIZED (SD,SDR,SE,SER,SXR) 

instructions 9-14 
SUBTRACT UNNORMALIZED (SU,SUR,SW,SWR) 

instructions 9-15 
successful-branching PER event 4-19 

mask for 4-16 
SUPERVISOR CALL (SVC) instruction 7-38 
supervisor-call interruption 6-36 
supervisor state 4-6 
suppress-Iength-indication (SLI) flag in 

CCW 13-38 
suppression 

exceptions to 5-11 
of instruction execution 5-9 
of unit of operation 5-10 

SUR (SUBTRACT UNNORMALIZED) instruction 
9-15 

suspend-and-resume facility D-5,13-7 
suspended (bit in CSW) 13-63,13-74 
suspension of channel-program execution 
13-28,13-46 

suspend (S) flag in CCW 13-7,13-38 

suspend-control bit in CAW 
13-7,13-37 

suspended bit in CSW 13-63 
meaning of 13-74 

SVC (SUPERVISOR CALL) instruction 7-38 
SW (SUBTRACT UNHORMALIZED) instruction 

9-15 
swapping 

by COMPARE (DOUBLE) AND SWAP 
instructions 7-12 

by EXCLUSIVE OR instruction 7-18 
switching of channel sets 4-43 
SWR (SUBTRACT UNNORMALIZED) instruction 

9-15 
SX (segment index) 3-21 
SXR (SUBTRACT NORMALIZED) instruction 

9-14 
synchronization 

checkpoint 11-3 
of CPU timer with TOD clock 4-28 
of TOD clocks 4-24,4-26 

synchronous logout 11-28 
synchronous machine-check 
extended-Iogout-control bit 11-29 

synchronous machine-cheek-interruption 
conditions 11-19 

system 
manual control of 12-1 
organization of 2-1 

system check stop 11-11 
system damage 11-16 
system mask (in PSW) 4-3 

validity bit for 11-22 
system recovery 11-17 
system reset (See reset) 
system-reset-clear key 12-5 
system-reset-normal key 12-5 

T 
table of powers of 2 E-l 
tables 

ASN (See ASN first table, ASN second 
table) 

authority (See authority table) 
DAT (See page table, segment table) 
entry (See entry table) 
hexadecimal F-1 
linkage (See linkage table) 
page (See page table) 
segment (See segment table) 
translation 3-25 

target instruction 7-19 
TB (TEST BLOCK) instruction 10-50 
TCH (TEST CHANNEL) instruction 13-33 
termination 

of 1/0 operations 
(See also conclusion of I/O oper-
ations) 

by channel or device 13-56 
by CLEAR CHANNEL 13-59 
by CLEAR 1/0 13-59 
by HALT DEVICE 13-57 
due to equipment malfunction 

13-59 
of instruction execution 5-9 

for exigent machine-check condi
tions 11-11 

of unit of operation 5-10 
for exigent machine-check condi
tions 11-11 

termination code (in limited channel 
logout) 13-82 
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TEST AND SET (TS) instruction 7-38 
TEST BLOCK (TB) instruction 10-50 
test-block facility 0-5,10-50 
TEST CHANNEL (TCH) instruction 13-33 
TEST I/O (TIO) instruction 13-34 

function performed by CLEAR I/O 
instruction 13-17 

test indicator 12-5 
TEST PROTECTION (TPROT) instruction 

10-52 
TEST UNDER MASK (TM) instruction 7-38 

examples A-27 
testing for storage-block and 

storage-key usability 10-50 
TIC (transfer-in-channel) I/O command 

13-53 
time-of-day clock (See TOO clock) 
timeout 

bits in external-damage code 11-25 
channel 13-4 

timer 
CPU (See CPU timer) 
interval (See interval timer) 

timing facilities 4-23 
timing-facility damage 11-17 

for TOO clock 4-25 
TIO (TEST I/O) instruction 13-34 
TLB (translation-lookaside buffer) 3-31 

entries 3-32 
attachment of 3-32 
clearing of 3-36 
effect of translation changes on 

3-36 
usable state 3-32 

summary 3-33 
TM (TEST UNDER MASK) instruction 7-38 

examples A-27 
TOO clock 4-23 

effect of power-on reset on 4-35 
effect on clock-comparator inter

ruption 6-11 
effect on CPU-timer decrementing 

4-28 
effect on CPU-timer interruption 

6-11 
effect on interval-timer decrementing 

4-29 
effect on interval-timer inter-
ruptions 6-12 

manual control of 4-24,12-5 
unique values of 4-25 
validation of 11-9 

TOO-clock sync check (external inter-
ruption) 6-13 

TOD-clock-sync-control bit 4-24,4-27 
TOD-clock-synchronization facility 4-26 
TPROT (TEST PROTECTION) instruction 

10-52 
TR (TRANSLATE) instruction 7-39 

example A-28 
trace-entry formats 4-14 
trace exceptions 6-35 
tracing 4-11 

for program-problem analysis 5-17 
header 4-13 

transfer-in-channel (TIC) I/O command 
13-53 

TRANSLATE (TR) instruction 7-39 
example A-28 

TRANSLATE AND TEST (TRT) instruction 
7-40 

example A-28 
translation 

address 3-20 
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(See also dynamic address trans-
lation) 

ASH 3-12 
exception identification 3-43 
facility D-S 
format 3-23 
lookaside buffer (See TlB) 
modes 3-22 
parameters 3-22 
PC-number 5-21 
specification exception 6-27 
tables for 3-25 

trial execution 
for editing instructions and TRANS

LATE instruction 5-12 
for PER 4-16 

TRT (TRANSLATE AND TEST) instruction 
7-40 

example A-28 
true zero (floating-point number) 9-1 
TS (TEST AND SET) instruction 7-38 
two's complement binary notation 7-2 

examples A-2 

U 
underflow (See exponent underflow) 
unit check (unit status) 13-68 
unit exception (unit status) 13-69 
unit of operation 5-9 
unit status 13-63 

attention 13-64 
busy 13-65 
channel end 13-67 
control-unit end 13-64 
device end 13-67 
status modifier 13-64 
unit check 13-68 
unit exception 13-69 
validity flag for 13-82 

universal instruction set 0-4 
unlock A-42 

example with FIFO queuing A-45 
example with LIFO queuing A-44 

unnormalized floating-point number 9-2 
unnormalized-operand exception 6-27 
UNPACK (UNPK) instruction 7-40 

example A-30 
UNPK (UNPACK) instruction 7-40 

example A-30 
unprivileged instructions 4-6,7-2 
unsigned binary 

arithmetic 7-3 
integer 7-2 

examples A-4 
in address generation 5-5 

update reference 5-29 
usable TLB entry 3-32 

V 
valid CBC 11-2 
valid segment-table or page-table entry 

3-32 
validation 11-5 

of registers 11-9 
of storage 11-6 
of storage key 11-7 
of TOO clock 11-9 

validity bits, in 
machine-check-interruption code 11-21 



validity flags (in limited channel 
logout) 13-82 

variable-length field 3-3 
vector facility 0-5,2-4 

effect of power-on reset on 4-35 
vector-facility failure (machine-check 
condition) 11-18 

vector-facility source (machine-check 
condition) 11-19 

vector-operation exception 6-28 
vector operations, publication refer-

enced v 
version code 10-48 
virtual address 3-5 
virtual storage 3-20 
volatile storage 3-2 

effect of power-on reset on 4-35 

W 
WAIT (SVC), example of routine to bypass 

A-42 
wait indicator 12-6 
wait-state bit 

in BC-mode PSW 4-8 
in EC-mode PSW 4-6 

warning (machine-check condition) 11-18 
subclass-mask bit for 11-28 

word 3-3 
word-concurrent storage references 5-31 
wraparound 

of instruction addresses 5-5 
of PER addresses 4-18 
of register numbers 

for LOAD MULTIPLE instruction 
7-22 

for STORE MULTIPLE instruction 
7-36 

of storage addresses 3-2 

for MOVE INVERSE instruction 7-24 
for MOVE LONG instruction 7-25 

of TOO clock 4-24 
WRD (WRITE DIRECT) instruction 10-54 
write (I/O command) 13-49 
WRITE DIRECT (WRD) instruction 10-54 

x 
X (EXCLUSIVE OR) instruction 
X field of instruction 5-5 
XC (EXCLUSIVE OR) instruction 

examples A-17 
XI (EXCLUSIVE OR) instruction 

example A-18 
XR (EXCLUSIVE OR) instruction 

Z 
ZAP (ZERO AND ADD) instruction 

example A-36 
zero 

7-18 

7-18 

7-18 

7-18 

8-12 

instruction-length code 6-7 
negative (See negative zero) 
normal meaning for byte value 
true (floating-point number) 

iv 
9-1 

8-12 ZERO AND ADD (ZAP) instruction 
example A-36 

zone bits 8-1 
moving of 7-28 

zoned decimal numbers 8-1 
examples A-5 

3 
31-bit IDAW (indirect-data-address word) 
facility 13-46 

Index X-23 
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