


o frext ]
ol DD list
{symbol] C oplis {addr,‘
where oplist equals:
dsname-name{ ,DDNAME=ddname-symbol,...]
return data:
reg 15 = code
(hex) signiticance
00  normal
04  invalid dsname
08  invalid ddname
0C  ddname not in data set
10 error return from DDEF
14 not line data set
. text
[symbol] CDS oplist zaddr$

where optlist equals:
dsname | -symbol[(member name....}]
,dsname2-symbol[(member name,...)}

[ERASE= { \N }]

[ Hine-integer}{ .increment-integer}

[REPLACE: { f&}]

return data:

reg 15 = code
(hex) significance
00  normal

04  invalid input parameters

08  original data set name
not in catalog or task
definition table ({TDT)

0C  data set not in catalog,
no DDEF macro instruc-
tion or command executed

10 JFCB for original data
set not consistent with
JFCB for new data set

14  member name hot given
for partitioned data set

18  user does not have write
access for new data set

1C  original data set not
VAM or SAM

20  data set not on direct-
access; command ignored

24 new data set member
name already in POD

28  data set copied, old data
set not erased; user does
not have proper access

2C  data set copied, new data
set not renumbered, not
a line data set

30  data set copied and re-
numbered, old data set
not erased, user does not
have proper.access

{continued)
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Name Operation Operand
34  data set copied and orig-
inal erased, new data set
not renumbered, not a
line data set
38  data set copied, new data
set not renumbered, old
data set not erased
{symbol] CLATT none
REREAD [
[symbol] CLOSE ({dcb addr,IoptzLEAVE E ] } L TYPE=T)
5 text
[symbol] COMMAND || message ¢ addrx
1 (1)
[symbol] CSTORE module-symbol,epname-symbol,address-addr,
fength-value,attribute-value
return data:
reg 15= Code Significance
00  normal return
04  module name or entry
point name already in use
Applicable Access Methods
vsAM] VisaM] vPAM]Bsam [ QsaM | IOREQ
DCB B}IAME:wmbuu )—L X X X X x
vs v VP PS PS RX
viP
_--X‘— _Xr - X X X
x| x| x| x
V )’(” X X X ]
x| x| x{ x
(,SYNAD:symbol[* N X X* X X X
{.PAD=absexp] X x* ]
| RKP=absexp! x| x o
{.DEVD=code} ! 1 1
I.KEYLEN=absexp| X "7«1“A
| TRICH=code] [ -
’ﬂzrswnmm ! 1
[, MODE=code|

]

-
X
T T x
.
X X»
[.BUFNO=absexp} TTx
|.BFALN=code] X -
[ [ BUFL=absexp] X
X
X

| .EROPT=code| \

i

* = VISAM members of partitioned data set
1. = some established value assumed by sy stem
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[ DCBD none
DDEF .
i oplist
where oplist equal
{ddnamc-symbol} [ {\'l }’1
@ .dsorg .
PCSOUT vsi |
DSNAME=datus set name
[.DISP= {OLDINEW} |
See DDEF command for additional operands !
return data: .
reg 15 = code |
(hex)  significance
00 no error
04 data set name undefined
0K data set name not unique
oC attention interruption
Hol DSORG inconsistent
14 nonexistent gereration
name specitied
18 DSNAME not fully
qualified
20 space not available
40 ddname not unique
80 other
Note: When reg |5 contains a nonzero code, reg |
~ contains the identification of the diagnostic
message that explains the errar.
{symbol] DEL dsname { nume}
addr
return data:
reg 15 = code
(hex) significance
00 valid return code
08 invalid return trom NEXTPAR
0C invalid dsname (input preceded by
left parenthesis) for NEXTPAR
! 10 no dsname supplied after verb
i i4 return code from CHECKDS not
divisible by 4
24 data set not catajoged
28 data set on public volume
2C  data set name member of partitioned
data set
34 sharer does not have unlimited
access to data set
! 40 attention interruption
[symbol] DELETE EP=symbol
EHXKE{Md“}
by
s S T — — P S S
{symbol] DIR

A S S S
return data:

reg 1 = address of any invalid 1CB

reg 15 =code  condition

04 ICB contains invahid DCB (for
input/output and asynchronous
1CBs only), or invalid time
interval or clock number was
specified

08 no routine specitied

oC interrupt servicing routine is
active (no further interrupts will
be presented to interrupt routine
until current servicing action
completed)

10 invalid parameter {invalid length
specitied, or nonprivileged user
attempted to DIR privileged
rouline)
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Name Operation Operands
{symbol] DOQDECB | gech {m(i;i)r*}
return data
reg O = number of unchecked
DECB:s in the queue
reg 1 = pointer to list of unchecked
DECBs
DUPCLOSE]} dcb, -addr,dcb, -addr
DUPOPEN dcb, -addr.dcb, -addr| ,opt-code])
For valid codcs, see OPEN
{symbol] EBCDTIME . f text . ‘< integer \]«
ophat\ addr } JJtime-addr] [,L— (register) i
[symbol] | ERASE dsname { text If
symbo 3 L addr |
return data: fourth byte of general register 15 set to:
code significance
00 o error detected
04 not class D or batch monitor entry
08  invalid return code
OC  invalid delimiters in data set name
10 no data set name supplied
14 invalid return code from CHEKDS
module
18  data set name not in catalog or
DT
1C  partitioned data set vot fully
qualified name
20 member of partitioned data set not
found in POD
24 data set pot cataloged
28 data set on public volume
2C  data set is member of
partitioned data set
30 user does not own data set in
ERASE batch monitor entry
34 sharing/access conflicts prevent
processing
38 0o catalog entry for ERASE
batch monitor entry
3C  data set name undefined returm
code from DDEF
44 data set not on direct access
48 volume not found
4C  system JFCB
S8  dataset in use
S5C resources exceeded
text
{symbol] EXIT message { addrxp [ NOMSG]
(1)
[symbol] FREEMAIN| {PAGEIAVAR]} Lv= { valuc} A= { uddrx}
R ) o 1’ (1

return data:
5 = code
(hex} significance
00  normal return
04  unsuccessful, no storage freed
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{symbol]

GATRD msg-addr,length-addr[ SIC]

return data:
length-addr=set to actual length

reg 15 = code
{bits
16-23) significance
0 input record contains no cintinu-
ation code, record complete
1 input record contains conlinuation
code; issue GATRD for next
portion of record
o

2 record truncated: exceeded maxi-
mum length specified by user.

(bits

2431)

0 SYSIN is VSAM fixed-length
records (nonconversationat)
SYSIN is VSAM variable-length
records (nonconversationat)

4 SYSIN is VISAM {nonconversa-
tional)

(¥
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X attention interruption occurred
during input or output;
record unpredictable

10 SYSIN/SYSOUT received from
terminal keyboard

20 SYSIN received from card reader
at terminal

[symbol]

GATWR

msg-addr,length-addr

return data: see GATRD codes 8 and 10

[symbol}

GDV

addrx
com- ¢ text

)}

[symbol]

GETMAIN

{PAGE[,VAR] {.Lv= gvalue[,m)z=imeger1
©

U R
[PACK=011 21}
[.EXIT=RETURN]

return data:
reg ! = address of allocated virtual storage
reg 15 = code
(hex) significance

00  normal return

04 request cannot be satisfied

08  bytes specified with invalid

protection class

{symbol}

GTWAR

msgout-addr,lengthout-addr,
msgin-addr lengthin-addr[,SIC}

return data: see GATRD

GTWRC

msg-addr,length-addr

return data: see GATRD codes 8 and 10

[symbol]

GTWSR

msgout-addr,lengthout-addr,
msgin-addr lengthin-addr( ,SIC]

return data: see GATRD

[symbol]

INTINQ

IR

w
icb-addr{ MODE= { cLEAR

C, branch-addr.
TYP-code

return data:
reg 15 =00 normal
04 undefined routine specified (modes
C, W, CLEAR)
08 bad parameter list, conditions
specified cannot be met
(modes W_C)

IOREQ (input/output request facility)

[symbol]

10REQ

decb-symbol, type- | NIB | .dcb-addr,
veew-addr,length-value sio-value IMSK=code

return data:
reg 15 = code
(dec) significance
Q /0O initiated
4 NCP value in data control block
exceeded (I/O not initiated), or
DECB “active” or in “wait”
state
8 1/0 not initiated; VCCW list
contains error; rule for forming
VCCW list violated (refer to the

IOREQ: VCCW macro instruction)
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Name

Operation

Operand

[symbol]

[symbol]

IOREQ

CHECK

VCCew

(Continued)

12 1/O not initiated, area needed
for JOREQ too large; reduce or
change VCCW list

. Jaddrx
dech {m }

WRITEIO]
READI0O2
N ). i NOPI03
command-{‘symbol’icode SENSEI04
TICIO8
READBKIOC
absolute expression
data-relexp
count-absexp|,flag-( {CDICCINCCISCCIIOC}
JISIL] [,SKP])]

{symbol]

'LOAD

A

{ EP=symbol

EPLOC= {a?f)”‘}

[symbol]

MCAST

[CTT=addrx] [.EOB=addrx ] [,CONT=addrx]
[.CLP=addrx] .TRP=addrx] [ ,DIV=addrx]
| [,SSM=addrx][,USM=addrx] [,PL=addrx
,CP=addrx] [ ,KC=addrx][,RS=addrx]

{symbol]

MSGWR

msgcode-addr,| varinf-addr]
[ ,rarea-addr,rlength-addr]

return codes

rlength = actual byte length of response

reg 15 =code  significance

0 no attention interrupt: no error
in response length (if applicable)

4 response too long for area
specified

8 atlention interrupt occurred:
response unpredictable.

{symbol]

OBEY

addrx
com- {text %

o)

[symbol]

OPEN

(%dcb—uddr,[(opt, -codel.opt, -code] )]},...)

where opt; code can be:

INPUT input data set; value is assumed
if opt is omitted

OUTPUT output data set

INOUT data control block opened as if
INPUT opt was specified:
both input and output opera-
tions allowed

OUTIN data control block opened as if
OUTPUT opt was specified;
input and output operations
allowed

RDBACK positions an input data set to
be read backward {magnetic
tape only)

UPDAT allows updating of existing
data set (direct-access devices
only}

fsymbol]

PAUSE

( text

message- {addrx %
(1)
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[symbol} PR
oplist- text
addr
where aplist equals:
dsname-name,, [startno-integer] [endno-integer] ,
¢ EDIT )
spacing- < ] - U [H| [lines-integer] ,[P]
3 )
(Y A(‘(‘EPT)
LERASE= } Jerror- 7 gkip .
N | EN | {orm-
D ‘ specysm]
return data:
reg 1 = batch sequence number
reg 15 = code  significance
o PR request aceepted.
Al register 15 contains two-byte
other message number.
codes
[symbol} PRMPT ) addr( ’N (
msgid- Jesp opt J P .user resp-addr])-
text ' U ‘
/ ) addr
. ( param 35 L
return codes: [
reg 1S=code  significance |
Q0 no errors; normal return
04 1/O error
08 system error
oC message could not be found
10 message filtered out by user due
to choice of message display.
level or length in user profile |
14 insufticient output buffer space
available. message truncated
18 explanation not in message file
1C matching response not in prede-
fined responses of message file
20 invalid response option specified:
not N, P or U.
24 message continued
28 attention interrupt during [/O
operation
20 message not issued; search for
messuge text terminated after
fifteenth reference pointer found
30 invalid response code found for
a predictable response
. text |
symbol PU oplist- /
[sy ! P 1 addr f

where oplist equals:
dsname-name . [starino-integer| {endno-

integer] .

N e
[select- < ; >, LRASE:\ N } { form-
EDITS specsym|

return data:
reg L= batch sequence number
reg 15=Code  Significance
5] PU request was accepted
All register 15 contains two-byte
other message number
codes
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QSAM (queued sequential access method)

Name Operation Operand

- J addrx . Jaddrx )
{symbol] GET dcb- L (D } area (o) :}
. ; e addrx} e {addrx}
{symbol] PUT dcb { ) [ared ()
i . addrxd | qepin. addrx}
[symbol] PUTX dcbout- { o } [d&bm{ (0) ]
[symbol] RELSE dcb- { “‘(’?}“}
[symbol] TRUNC deb- { 3‘(";‘;"}

] f addrx | .
{symboll | SETL deb- 4 (1)" §type { CRIBIEIP}
Hlimit«{ “:3;"} i

{symbol] RAE {area-addr]
N ] . _j text )
{symboi] REL oplist Y addr f

where oplist equals:
ddname-symbol[.dsrame-name]

return data:
reg 15 = code
{hex) significance
00 normal
04 defaulted, invalid ddname
08 attention interrupt
QC  reserved ddname speeified
i0  undefined ddname
14 uncataloged on public storage
18 undefined dsname
20 spurious input
24 unable to unload all modules
toaded from library

[symbol] RETURN | [(reg, -integer| reg, -integer] }] [ .T]
RC= {absexp}
: | (15)

vmbol : r -

{symbol] SAEC I-Epz{b”gb"l} [_DCB=addrl]

[ . COMAREA=addr]
(TAISIR] { .code} ...)/H
NULL
SAVE s
RESTORE

[ MF=Li (E.icb- { a((jf)rx} )jl

INTTYP I“
| ATINTYP| ‘(
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{symbol]

SAl

[area-addr]

[symbol]

SAVE

(reg, -integer[ reg, -integer] ),{ T}

[.entry point ID _{characters} 1

*

where * denotes name field symbol

[symbol]

SEEC

{Ep={syf(‘)‘b°'} ] [.COMAREA=addr]
[INTTYP=integer] [ MSGAREA=addr]
[ MSGLTHs=integer] [ MF=LI(E icb- {a‘ff]’ "} N

[symbol]

SIEC

b
[EP={ R °l}1 [,DCB=addr]

addrx
[ COMAREA=addr|[MF=L| (E,icb»{ ( }]

[symbol]

SIR

(icb-addr,.. )[ PRTY-integer]
[LINHIBIT= {YESINO} |

return data:
reg 1 = address of invalid ICB
reg 15 =code condition

04 ICB contains invalid DCB (for
input/output, asynchronous [CBs
only), or invalid time or clock
number specified

08 ICB specified previously by
another SIR macro instruction

0C  invalid parameter (1CB, length
invalid, nonprivileged user
requested privileged priority or
has privileged flag on in parameter
area)

10 total user time will exceed 7.5
hours; time not set

{symbol]

SPEC

[EP=symbol} [ COMAREA=addr}

ALL .
code-integer
intype imeger»integer“‘... )

integer-range

A
S
R

JINTTYP= NULL

SAVE
RESTORE

[,MF:g (Eicb- { “‘2‘:;" } )]

{symbol}

SSEC

(EP= { Syg‘b"' }1 [ COMAREA=addr]
[LINTTYP=integer]

[.MF=L‘(E,icb-{a?]d)rx} )

[symbol]

STEC

{EP= { “‘g""‘} ] [,COMAREA=addr |

TASKn, { DINTVL=addr }

BINTVL=addr

g DINTVL=addr )

BINTVL=addr

“ALn ) 1oD=addr (
{DO fwimiv =addr)

LINTTYP=

[ MF=LI (E.icb- {a‘:‘;;x } O

A O A

ER S ————
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Name Operation Operand
[symbol] STIMER TASK [ exit-symbol | . { DINTVL=addr }
BINTVL=addr
{REALl,Cxit»symbol ]} s DINTVL=addr )
| WAIT J BINTVL=addr [
TOD=addr
DO  WiMIY{ =addr)
[.TNO=; ol integer% ]
return data:
reg 15 = code Significance
00 normal return
04  invalid time interval or invalid
clock number specified
08  total user task time specified
exceeds 7.5 hours, timer was
not set
[symbol] SYSIN msg-addr length-adds[ .source-code]
[.,prmpt-addr] [,exit-addr}]
return data:
reg 15 = cude  significance
00 normal return
04 user’s input line truncated
08  attention interruption
0C  immediate command detected and
executed
10 input line in keyboard format,
normal return
14 input line in keyboard format,
line truncated
20 card reader format. normal return
24 card reader format, line truncated.
E - TASK . .
{symbol] TTIMER SK'% | CANCELI[.TNO= foI integer} ]
REAL
return data:
reg 15= code significance
00 normai return
04 invalid clock number specified
USAGE area-addr[ ,userid-addr]
[symbol] USATT none

SAM (Virtual sequential access method)

[symbol]

[symbol]

[symbol]

[symbol]

GET

PUT

PUTX

SETL

o faddri b f addrx }
deb L) f Laren { (©)
return data:

reg 1 = in locate mode, address of next
sequential record

cb. §addrx areq. § addrx
dc {(1) } .area () }

return data:

reg 1 = in locate mode, address of output
buffer fur next sequential output
record

deb- {addrx 1
m f

, ;R‘ )

dcb- faddrx } Jtype- E%l.llimit- J‘ addrx } ]

L 1], (R,
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VISAM (virtual indexed sequential access method)

Name Operation Operand |
[symbol]} GET deb- § 444 [_urw fad&?rx! }
L f U
Tmboll bt e} L [ - e }
[symbol] READ dech-symboltype-4 KY 1 KZ KXE .deb-addr

)

i
area-addr, Key-addr
[symbol] WRITE decb-symbol.type{- KR | KS | KT}, deb-addr
.area-addr. key-addr

{symboll SETL deb- {“t‘;';"} type- JRBIEPKIN |

Nimits- 1 29970
’ T

[symbol} ESETL deb- ! addrx )

L(h
- . addrx { . § addrx |
[symbol] DELREC | dcb- { “(I)’* : type- 3'13 ! ,!hmn—-{ ;(‘)”“ !
[symbol] RELEX deb- { addrx g
| m f
YPAM (virtual partitioned access method }
[symbol] FIND deb-addr.name-addr| arca-addr Jength-value ]

return data:
reg 0 = length of user data in POD
reg 1 = points to parameter list
reg 15 = code
{hex) significance
00 successtul completion of FIND
04 Member or alias not located by
FIND
0% data control block, indicated
in macro instruction, in use to
create member: execution of STOW
must be complete before FIND
10 length specified in macro instruc-
tion not large enough for user data
14 member to be Jocuted already open
for this data control block, due
to previous FIND

sy STOW ich § addrx 3 addrx 1
[symbol} ) de o } ' (o) ’(
.type {NINAINARIRI UI DIDAICICA}

return data
bits 24-31 reg 15:

area-

code
(hex ) significance
00 successful completion of STOW

04 new name or aliay already in use
(N.NA, C.orCA)

0% member name not in POD (L. D,
DA.or CA)

10 old member name not in POD(C),
alias not in POD (DA). old alias
not in POD(CA)

14 invalid STOW type requested

18 user data exceeds maximum
length of $10 bytes
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Name Operation Operand
[symbol] WT o text ]
Y oplist- { text |
addr f
where oplist equals:
dsname, -name dsname, -name, [volume-alphnum] .
[factor-integer] ,[startno-integer] ,[endno-integer]
EDIT {
.spacing- ‘ ! {(H] Jtines-integer] [P}
(3 S
. Y
[LRASE={N
return data:
reg 1=address of batch sequence number
| reg 15 =code  sig ance
"o WT request accepted.
All register 15 contains two-byte
other message number
codes
[symbol] WTL message-text
return data:
reg 15 = code
{hex) significance
¢ successiul
4 attention interruption
C invalid message length, no
message sent
[symbol] WwTO message-text
return data:
reg 15 = code
(hex) significance
[} 5 ful
: attention interruption
C invahd message length, no
message sent
[symbol] WTOA message-text
return data:
reg 15=code
(hex) wignificance
0 suceesstul
4 attention interruption
€ invalid message length; no
message sent
fsymbol] WTOR message-text reply-addr length-value

return data:
reg 15 = code

{hex)
[} successful
4 attention interruption
¢ invalid message length. no message
sent

10 reply fength greater than maximum,
reply was received but only
maxinum number of characters in
reply area
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Permanent Storage Assignment

Address

Dec Hex Binary Length

0 0 0000 0000 double word
8 8 0000 1000 double word
16 10 0001 0000 double word
24 18 0001 1000 double word
32 20 0010 0000  double word
40 28 0010 1000 double word
48 30 0011 0000 double word
56 38 0011 1000 double word
64 40 0100 0000 double word
72 48 0100 1000 word

76 4C 0100 1100 word

80 50 0101 0000 word

84 54 0101 0100 word

88 58 0101 1000 double word
96 60 0110 0000 double word
104 68 0110 1000 double word
112 70 0111 0000 double word
120 78 0111 1000 double word
128 80 1000 0000 *

Purpose

IPL PSW overlayed -
IPL CCW1 ¢ after
IPLCCW2’ IPL

external old PSW
supervisor call old PSW
program old PSW
machine-check old PSW
input/output old PSW
channel status word
channel status word
unused

timer (uses bytes 50, 51,52)
unused

external new PSW
supervisor call new PSW
program new PSW
machine-check new PSW
input/output new PSW
diagnostic scan-out area

*Maximum size is 256 bytes.

Old and new PSWs, in permanent storage, are always in extended PSW
format; interrupt codes will overlay low-core 14-23 as indicated below:

14 E 0000 1110 2 bytes
16 10 0001 0000 2 bytes
18 12 0001 0010 2 bytes
20 14 0001 0100 2 bytes
22-23 16 0001 0000 2 bytes

External interrupt mask
(for extended PSW)

SvC

Program interrupt code

Machine check code

1/0 interrupt code

Hexadecimal and Decimal Conversions
To find a decimal number: Locate each digit of the hex number and its
decimal equivalent for each position (columns 6-to-1). The decimal number

is the sum of the equivalents.

To find a hex equivalent of a decimal number: (A) Locate the decimal
number that is next-lower than that number; this is the first hex digit: (b)
subtract the lower decimal number from the onginal decimal number; {c) re-
peat step A for the decimal difference, to get the next hex digit: then
continue the process until the entire original decimal number has been con-

verted.
BYTE BYTE BYTE
0 1 2 3 4 5 6 71,01 23 4567 0123 4567
Hex Dec Hex  Dec Hex Dec Hex Dec | Hex Dec jHex Dec
[t 010 6 |0 0 [0 [CE] o lo 0
1 1048576 |1 65536 |1 4096 |1 256 |1 16 {1 1
22097152 |2 131072 |2 8,192 (2 512 |2 3202 2
3 3145728 |3 196,608 |3 12288 |3 768 |3 48 |3 3
4 4194304 |4 262144 |4 16384 |4 1024 |4 64 14 4
S 5242880 |5 327680 |5 20,480 |5 1280 |5 80 |5 5
6 6291456 |6 393216 |6 24576 |6 1536 |6 96 |6 6
7 7,340032 |7 4587752 |7 28672 {7 1,792 |7 12 17 7
8 8,388,608 |8 524288 |8 32768 ;8 2048 |8 128 |8 b
9 9437184 |9 389824 |9 36864 |9 2304 |9 144 19 9
A 10485760 | A 655360 (A 40960 [A 25K0 |A 160 { A 10
B 11534336 |B 720896 |B 45056 |B 2816 |B 176 | B I
C 12582912 |C 786432 |C 49,152 [C 3072 |C 192 | C 12
D 13631488 |D 851968 |D 53248 |D 3328 |D 208 (D 13
E 14680064 |E 917504 |E 57344 |E 23584 JE 224 1E 14
F 15728640 | F 983040 |F 61,440 |F 3840 |F 240 1 F 15
6 5 4 3 | 2 i1
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Hex-Binary Power Table

POWERS OF 16 POWERS OF 2
_ o S IOt
ton n R ‘ n
1 1] Si2 y
16 11 1024 |10 [
256 |2 2 0a% |11
4 096 | 3 4 096 |12 |
65 536 | 4 & 102 13 |
1 048 576 | 5 16 384 14 !
16 777 216 | & 32 7ok 115
268 435 456 | 7 65 536 |16
4294 967 296 1 8 131 072 117
65 719 476 736 | 9 202 144 1% |
1099 S11 627 776 |10 524 288 19 i
17 592 186 044 416 |11 I 048 S76 |20
281 474 976 710 656 |12 2097 152 21
4 503 S99 627 370 496 |13 4 194 304 |22
72 057 S%4 037 927 930 |14 $ 3%3 608 |23 i
L 1S2 921 504 606 846 976 15 16 777 16 |24

Channel Address Word
( Key f 0000 l Channel command word address
0 34 78 31

Bits Meaning

0-3  storage protection key = 0-15

4-7  must be all Os

8-31 address of first CCW in main storage associated with start-1/O
instruction

Channel Status Word

[ Key I 0000 [ Channel command word address ]
0 34 78 31
[ Status I Byte count J
32 47 48 63
Bit Meaning

0-3 storage protection key used by 1/O operation initiated by last
start-1/O instruction - = 0-15
4-7 must be all Os
8-31 address of last CCW used + 8
32-47 conditions that caused CSW to be stored
32 attention
33 status modifier
34  control unit end
35 busy
36 channel end
37  device end
38 unit check
39  unit exception
40  program-controlled interruption
41 incorrect length
42  program check
43 protection check
44 channel data check
45 channel control check
46 interface control check
47  chaining check
4863 count; contains residual count (bytes not transmitted) of last
CCW used; when reading or writing variable-length records
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Channel Command Word

L Command code { Data address
0 78 1516 23 24 31
i_f Flags I 000 W Byte count J
32 36 37 39 40 47 48 55 56 63
0-7 command codes by device as indicated below
831 address of storage area to be operated on by CUW
32-36  flags for CCW operations
32 causes address portion of next CCW to be used
33 causes command code and data address in next CCW to be used
34 causes possible incorrect length indication to be suppressed
35 suppresses transfor of information to main storage
36 causes interruption, as program control interrupt
37-39  0Os for alt CCWs other than TIC
40-47  not used
48-63 number of bytes in area addressed by bits 8-31
Direct-Access Storage-Device Command Codes
Muitiple-track
(M-T) Off M-T ont
B-bit code
Command for CCW Count 0123 4567 Hex Dec Hex Dec
Control | No op X G000 0001 03 03
Seek 6 0000 O111 a7 07
Seek cylinder 6 0000 1011 0B 11
Seck head 6 0001 1011 B 27
Set file mask 1 0001 111l ¥ 31
Space count X 0000 1111 OF 15
Transfer in X XXXX 1000 X8
channel |
Recalibrate oua1 0011 13 19|
{2311 only)
Restore (2321 X 0001 0111 17 23
only)
Sense Sense 1/O 6 0000 0110 04 04
Switch- | Release device X 1001 0100 94 148
ing Reserve device X 1011 0100 B4 150
i Searcht | Home address EQ | 4 (usually) 0011 1001 39 57 BY 185
Identifier EQ 5 (usually) 001 0001 0 31 45 | BY 177
Identitier HI S (usually) | 0101 0001 st 81§ DI 209
Identifier EQ S (usually) 0111 0001 71 113 | FI 241 ¢
or HI
Key EQ (110255 0010 1001 29 41 | AY 169
Key HI 1to 255 0100 1001 49 73 | 9 201
Key EQ or HI 1to 255 0110 1001 1 69 105 E9 233
Key & duta EQ* 0010 1101 | 2D 45 AD 173
Key & data HI* o0 1ol 4D 77 | CD 205
Key & data EQ 0110 110t 6obh 109 | kD 237
or HI* i
Continue scan Note |
EQ= Q010 0101 25 37
HI* 0100 0101 45 69
EQ or HI* 0110 0101 65 101
no compare* 0101 0101 55 &S
sel compare® 0111 010t 75 147
. Readt ‘ Home address N G001 1010 1A 26 9A 154
Count SR 0001 0010 1218 92 146
Record RO 0001 0110 6 22 96 150
Data Number 0000 0110 06 0o 86 134
Key & data || of bytes 0030 1110 0E 14 8E 142
; Count, key /  trans- 0001 1110 1E 30 9E 138
| - & data ferred
Initial program | 0000 0010 02 02
load (IPL) i
Write Home address S (usually 0001 1001 19 25
| Record RO 8+KL+DL
of RO | 000t 0101 15 2] |
Count key & {B+KL+DL | 0001 1101 1D 29
data | |
Special count S+KL+DL 0000 0001 01 ot
key & data* \
Data DL 0000 0101 05 05
Key & data KL & DL 0000 1101 oD 13
! ——— S 1
. * Special Feature Note 1. Includes mask bytes in scarch argument. i
1 M-T On = M-T Off except, during Search and Reud bit 0= 1 in M-t On. |

LX = not significant; KL = Key Length DL = Data Length; EQ = Equal: Hi = High J
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Channel Command Codes

8-bit code
Device | Command for CCW Plo 12 ]3]4]s5]6]7 Hex/Dec
2702 | Write oo [o fo o fo[ofa[1]o1]
Read 010 [0 {0 10 {0{0[1]0} 02!
Sense 0|0 [0 {0 {0 |01]0]0| 04
Orders
Autowrap 110 {0 |0 |0 {0}1{0}1,05
Dial 00 0 |1 |0 |1{010]1]29
Break 010 {0 {0 0 [1({1{0]1] 0D}
Prepare 110 {0 {0 |G |0]|1(1{0]06
Inhibit 1(0 |00 {0 |1}{0[1{0}0A|
Search 00 [0 [0 |0 i1§1{1{0]0OE|
Sadzer 00 |0 |0 1 [OlOj1I1]13
Sadone 110 {0 |0 |1 {01 {1|1]17
Sadtwo 1[0 [0 {0 (1 [1{0O(1]1] B
Sadthree Q010 {0 {1 {1[1|1]1]1F
Enable 10 [0 {1 [o|of1|1{1]27
Disable 0{0 (0|1 10{1j1{1;1]2F
Release 1{1 {10 {1{0j1]|0,0{ D4
Reserve Ol |1 |1 31 {G)110{0} F4
1/0 no-op 1{0 |0 (0 0 lolo[1{1]{03
Test {/O 1{0 [0 [0 {0 10{0[0[0] 00
1052 Read inquiry BCD 0010 {0]1]0]1]0/0A 10
Read reader 2BCD 010 |0 |00]0{1]0]02] 02
Write BCD, auto carriage return 0|0 ]0 {0 [1[0}CI1]09] 09
Write BCD. no auto carriage return 010 |0 |0 [0/0}j0[1} 01! 01
No Op 0 {0 {0 {0 j0|0{1]|1]/03]03
Sense 0 {0 {0 {0 |O0|1([D]0j04] 04
| Alarm 0 j0j0[0l1|0]1/1/0B 11
2540 Read, feed, select stacker SS Type AA SIS {D|0{0j0{1!0]
Read Type AB 111 {D|0 Q{010
Read, feed {1400 compatibility 1 [l {D}1]0{0[1|0
mode only)
Feed, select stacker SS Type BA S|S|1 |0 011
PFR punch, feed, select Type BA S |S 01{0l0}1
stacker SS
Punch, feed, select stacker SS Type BB S |SID|0:0{0j0;1
SS Stacker§ D Data Mode
00 RI | 0 EBCDIC
01 R2 1 column binary
10| RP3
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T 8-bit code T
Device 1‘ Command for CCW ol1l21314]s6l7 exluec
1403 or | Write, no space 0010 000 0}110L} 0!
1443 Write, space 1 after print 01010 |010]0111091 09

Write, space 2 after print 01010 11]010(0414111 17
Write, space 3 after print G010 {1 110011191 25
Write, skip to channet N 1iC H|AIN|oIO]1
after print
Diagnostic read (1403) 01030 101001 1002} 02
Diagnostic read (1443) 00 [0 |0 |0]1]|1|0)06} 06
Test /O 0|0 |0 |0|0}O|0{0}00} 0O
Sense 010 |0 |0{0|1]0]0]j04] 04
Carriage Space | line immediately 010 |0 [O]1]O}1{1[OB]I1
Control | gpace 2 line immediately 0 {0 {0 {1 |O{O41 [T1}13]19
Space 3 line immediately 0401014111103 1Y1B} 27
Skip to channel N immediately VICHHAINIO |1 11
No op 0010 101010{111103103
11 C;H| AN {Channel| IC {H{ A| N |Channel
010101 1 ojry1p1 7
0j0}1]0 2 1{0j0}0 8
o{of1]1 3 1{oj0of1 9
0i1]040 4 1{0]1j0 10
011101 s o1 1t
Oj1]110f 6 if{tjojo 12
2400 Transfer in channel G400 |0]1[0}00108! 08
Tape * | Sense 01010 |0]0l10l0f04] 04
Read backward** 0 (0|0 (0f1(1i0]0fOC} 12
Write 0 (00 |0[00i0(1]01]0!I
Read ofojololofoirlojozio2
Control ojofCc|CiC|I|tj1
IModesel DIDIM M MOl {1
* 9-track op. forces 801G BPI and odd parity; also, it overrides
7-track but does not reset 7-1rack. Load/sys reset forces
7-track to 800 BPI, odd parity. data converter on, translator off.
) Control 7-Track |
[(‘ C|C| codes |Hex|Dec||D|D| density
ofo[of REw | 7] 7{[olo] zo0
O[0! RUN JOF| IS5 (|0l 556
0]1/0] ERG |17 ]2 110| 800
Of1i1] WIM | 1F | 31 11 800
110/0] BSR | 27|39 |
1{0/1| BSF 2F | 47 sls
|1"0FSR:3755 21518 1] 5
111l FSF [ 3F | 63 | 5E|E|516]3|uE
Fle1Clglels| ke
ElB1s|SISIE| 5 8=
8138121515212 5¢
slz|3|EISIE]5IE8
*++Overrides data M_M M _(Mode Modifiersy | # | & | A |8 [ 8| = | = |=E
Converter On 0 0 0 NoOp
0 0 1 Notused
0 1 0 ResetCondition | X | X X X
0 1 1 Nine-track only X
1 0 o X X X X
1 0 1 X X XX
1 31 0 ResetCondition | X | X X X
i1 1 X | X XX
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Virtual PSW

Task

Used | X[A]T]1

1
P | Not mask L CC FO | DO |EU |SF | Interrupt code;
C

01 3 789 10 11 12 13 14 15 16 31
’ Instruction address 1
32 63

Bit Meaning
- . O=privileged
0 privilege-state mask {l=nonprivilege a
1-3 not used
47 Task mask (1=allows interrupts; O=disallows interrupts)
4 X=external interrupt mask
5 A=asynchronous interrupt mask
6 T=timer interrupt mask
7 I=synchronous interrupts
89 ILC=instruction length code
IfILC Instruction OP-code
bit is then length is and bits were
01 1 half word 00
10 2 half words 01 or 10
11 3 half words 11
10-11  CC = condition code
CC bits Meaning Branch-on-condition
00 O-balance equal - 1000
01 negative low - 0100
. . 0010
10 positive high 0001
11 overflow combination - 1101
12-15  program masks for special conditions
12 fixed point overflow mask
13 decimal overflow mask
14  exponential overflow
15  loss of significance
16-31  interrupt codes (see table, later in Appendix)
32-63 instruction address (32-bit virtual address)
Note: Task dumps use Virtual PSW.
Extended Program Status Word
24-32
Spare| bit |Transla.} 1/O |Ext. [Protec.]AMWP| ILC |CC |Prog. |Spare
mode | ctrl. |mask fmask| key mask
0 34 S 6 7 8 1112 1516 17 18 19 20 23 24 31
Instruction Address
32 63
Bit Meaning
03 spare (must be 0s)
4-5 DAT mode and control bits
4 24- or 32-bit address mode
5 translation control

Bit4 BitS Mode of Operation
0 0  no translation, except for LRA operand; 24-bit
logical address (LR A only)

0 1 translation for all program-generated addresses;
24-bit logical address
1* 0  no translation except for LRA operand;

32-bit logical address (LRA only)
1* 1 translation for all program-generated addresses;
32-bit logical address
*Specification exception, if no 32-bit option; recognized as
part of execution of first instruction after extended PSW is
loaded.
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12

13

1=interrupts allowed %

O=interrupts not allowed

(used with control register 4, extended mask register)
1=external interrupts allowed %

O=external interrupts not allowed

(used with control register 6, bit 24-31)

ASClI=1

EBCDIC=0

1/0 mask (summary) ;
external mask (summary

character mode %

machine check mask; operates with register -6 machine-check control
Control
PSW register 6
Bit 13 Bit 0 Bit 1 Remarks
(1] - — all machine checks masked-off by PSW
bit 13
1 0 0 only CPU machine checks recognized
0

1 1 CPU and channel controller 1 machine
checks recognized

1 1 0 CPU and channel controller 0 machine
checks recognized

1 1* 1*  All machine checks recognized

* Bits set to 1 by system reset

14
15

16-17

18-19

20-23
20
21
22
23
24-31
32-63

wait state =1

running state = 0
problem state = 1
supervisor state = 0
instruction length code

ILC Instruction Op-code
bits length bits
01 1 half word 00
10 2 half words 01 or 10
11 3 half words 11
condition code
Branch or

Bits. Meaning condition masks
00 {O-balance equal 1000
01 negative low 0100

- . 0010
10 positive high 0001
11 overflow combination 1101

program mask

fixed-point overflow mask
decimal overflow mask
exponent underflow mask
significance mask

spare

instruction address

Note: Real storage dumps use Extended PSW
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Time Sharing System/360—Interruption Codes

Interruption code Instruction
Interruption (PSW Bits 16-31) Dec. | Hex. HO execution is
Machine check (CPU) 00000000 00000000 0 00 u Terminated
External machine check
Mod. 2067-2 { 10uvuuue  uvuuuuuuL u Completed
{see notes 2, 3)
Program
Operation 00000000 00V0VORT I 0001 3| Suppressed
Privileged operation 00000000 OOHADTO | 2 {0002 Suppressed
Execute 00000000 BOBBOOT T 30003 2 Suppressed
Protection 00000000 BOMGEBO | 4 {0004 (0, 2.3t Suppressed/
i ! terminated
Addressing L00000000 00000101 S 0005 L2030 Suppressed/
terminated
Specitication 00000000 00000110 | 6 0006 (1.2, 3] Suppressed
Data 00000000 00000111 710007 |2, Suppressed/
terminated
Fixed-point overflow 00000000 BOODTO0O | K o008 41,2 Completed
Fixed-point divide 0000000G O0UGTUnT 9 10009 {1, 2 Suppressed/
ternnnated
Decunatl overflow 0000000 DOGOTGIO 1D 1000A 13 Completed
Decimal divide Q0000000 V0OBIOTL 11 |00UB ;3 Suppressed
Exponent overflow 00000000 00001100 | 12 1000C 1,2 Terminated
Exponent underflow 00000000 00001101 [ 13 000D (1.2 Completed
Significance 00000000 00OO1T10 | 14 000k 1.2 Completed
Floating-pomt divide 00000000 00001 | 1S JOOOF §1.2 | Suppressed
Segment relocation 00000000 DNOICOON | 16 10010 ju Suppressed
Puge relocation 00000000 GOOTO0OT [ 17 (0011 |u Suppressed
Supervisor Call 00000000 rreerrr I Suppriessed
External |
External si D0000000  wuuuuual i Completed
External si 00000000 yukuuuia u Completed
T External Signgd 5 00000000 uuwuuluu u Completed
¢ Externadl signal 4 00000000 vuuuluau u Completed
o bxternal signal 3 00000000 vuuluuuy u Completed
© o External signal 2 00000000 uwuiuuuan u Completed
INTERRUPT pushibutton {00000000  ulewunuu | u Completed
Fimer 00000000 Tawunuuy | u Completed
THO Mod. 2006741
. Multiplexor chunoel {O0000000  sasiaaua \ u Completed
b Selector chamaet | {O000000T  saumiaasa . U Completed
P Selector channet 2 {O0000010  wanaaaus : u Completed
t o Selector channel 3 000000 T u Comipleted
| Selector chanmel 4 00000100 u Completed
| Selector channel § 00000101 i u Completed
Selecton channel 6 00000110 waanasay u Compleied
10 Mod. 206722 |
{sce note 5y |
pooect 00000bbb  auusuauy L Completed
; [K S T G000Tbbb  ananaawa |u Completed
S G UN] 00010bbhb ¢ au u Completed
1_ CcCus 0001 1bbb auauusus u Completed

1. Abbreviations
u - unpredictable
r - R and R2 ficlds in supervisor call in-
struction
a- 1O device address
b - 1/O channel address

2. When intermuption eccurs in standard PSW
mode, interruption vode is stored in bits
16-31 of ok PSW: when in extended PSW
mode, code is stored in locations 00E-017

3. In extended PSW mode, bit 13 is ove
machine check interrupt mask; includes
ternal machine check  interrupts. If PSW
(13) = 0, machine check interrupts are

GN28-3172

masked :if PSW (13) = 1, machine check inter-
rupts are taken, External machine check inter-
rupty are treated according to associated mask
bits in CPU control register 4.

. Extended PSW bit 7 is overall external inter-

rupt mask. If PSW (7) = (0, external interrupts
arc masked: if PSW (7) = 1, external interrup-
tions are treated according to associated mask
bits in CPU control register 6.

5. Fxtended PSW bit 6 is overall HO intermaption

mask. i PSW (6) = 0, all 10 channels are
muasked; if PSW {6)= 1. 1O interrupts are
treated according to associated muask bits in
CPU controf registers 4 and §,

9/15/70 99




TSS/360 Extended Program Interruption Codes

Codes 1 thru 17 are used by the hardware. We reserve codes 18 thru 31
for future hardware interrupt expansion. This Jeaves codes 0 and 32 to
65535 for specifying software program interrupt errors. Further, codes
65280 thru 65535 are reserved for those errors which are temporary in
nature. The currently defined codes are:

CODE CODE ISSUING
(DEC) (HEX) MODULE

00 00
0or 01
thru
31 IF
32 20
33 21
34 22
35 23
36 24
37 25
38 26
39 27
40 28
41 29
42 2A
43 2B
44 2C
45 2D
46 2E
47 2F
48 30
49 31
50 32
51 33
52 34
53 35
54 36
56 38
61 3D
72 48
73 49
74  4A
75 4B

CEAASB

CEAAIL

CEAAOQ
CEAAL
CEAAQ
CEAA]
CEAAQ
CEAAL
CEAAO
CEAR3
CEAAF

CEAAF
CEAAF
CEAAF
CEAAF
CEAAF
CEAAF
CEAAD
CEAAD
CEAAI
CEAAQ
CEAAL
CEAND
CEAAO
CEAAL
CEAAO
CEAAL
CEHAS
CEAND
CEAND
CEAND
CEAQ6
CEAQ7
CEAH2
CEAP7
CEAQ6

CEAQS

ERROR DESCRIPTION

DRAM request to nonexistent drum address
As in preceding ““TS$5/360 Interruption Codes™

(not assigned)
nonprivileged module not permitted to
use PGOUT
record length exceeds 32,768 bytes
record length exceeds 32,768 bytes
buffer page is not assigned to a VM address
buffer page is not assigned to a VM address
task has no devices assigned
task has no devices assigned
I0OCAL parameter list (IORCB) is too short
Schedule Table entry value specified is invalid
task has allowed its program intemmupts pending
counter to overflow
task has allowed its service calls pending
counter to overflow
task has allowed its external interrupts pending
counter to overflow
task has allowed its asynchronous interrupts
pending counter to overflow
task has allowed its timer interrupts
pending counter to overflow
task has allowed its I/O interrupts pending
counter to overflow
unclassified task interrupt
IOCAL parameter list (IORCB) is too large
IOCAL parameter list (IORCB) crosses
a page boundary
PGOUT parameter list (IORCB) crosses
a page boundary
task does not have requested device assigned
task does not have requested device assigned
task attempted to delete an IVM page
SVC page is not assigned to a VM address
SVC page is not assigned to a VM address
SVC page is not in core
SVC page is not in core
nonpriviliged user issued TSSS SVC
task attempted to delete a page in an
unassigned segment
task attempted to delete an unassigned page
task attempted to reassign an 1VM page
the shared segment table request
overflows available space
the shared segment table request
overflows available space
illegal code given to SETUP/XTRCT SVC
processor
AWAIT SVC not executed remotely or else
not on the last half word of an ECB
invalid shared-page table number given
to ADSPG SVC processor
VSEND SVC not executed remotely
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76

77
79
80

81
83
84
8S
86
87
88
89

90
91

[y

Nelite}

94

95
96

97

98

99

100

101

103

104

108
108
109
112

113
123
124
125
144
145

146

147
148
149
150

4C

4D

5C

63
64
65
66

67
68

69
6C
6D
70

71
B
7C
7D
90
91
92
93
94
95
96

97

CFAQS
CEAIR
CEAHQ
CEAHQ
CEAH7
CEAH7
CEAHT
CFAH7
CEAH?
CEAH7
CEAP4
CEAQS
CEAHQ
CEAQT
CEAPO
CEAS?
CEAPO
CEAS2
CEAS4
CEAPD
CEAHQ
CEAJT

CEAJT

CEAJT
CEA)Y
CEAIT
CEAJT
CLEAJT
CEAIT

CEAQ2

CEAACL

CEAAL
CEAQ6
CFAAK

CEAAK
CEAQ®
CEAAQ
CEAAQ
CEAAQ
CEAAQ
CEAAQ
CEAAQ
CEAAQ
CEAAQ
CEAAQ

CEAAQ

G

VSEND parameter tist (MCB) exceeds
239 bytes or crosses a page boundary
software detected hardware failure
invalid SVC code issued by task
user’s task not of sufficient priority
to issue SVC
SETXP SVC not on a word boundary
count of external addresses is zero
parameter list crosses a page boundary
or page not in caller’s page table
count of external addresses exceeds 1022
a specified page is unassigned
external device error
VPSW does not begin on a double word
boundary
shared page table number supplicd by
caller is invalid
ADDPG call specified an invalid protection key
segment specified 1s unassigned
from page is not assgned to the task
real time interrupt not deleted, does not exist
to page is not assigned to the task
illegal code given to SETSYS/XTRSYS SV(
processor
illegal code given to SETXTS/XTRXTS SVC
processor
the from or to address is that of a shared page
ADDPG request overflows available VM space
Enter SVC issued to interrupt table type
routine while Type IH linkage in
effect and P1 tlag on
Enter SVC issued with invalid enter
code (higher than 255,¢ or
unassigned)
SVC issued on nonprivileged state and
no interrupt routine specified
No asynchronous error routine detined
for device with efror
Asynchronous interrupt received: no DE
avaitable for device
SETTR not accepted; system hmit
reached in table
Program interrupt received while in
Type HH linkage
SVC interrupt received while in Type
11 linkage
task attempted to set timer beyond
55,364,812 milliseconds
illegal symbolic device zddress detected
PGOUT record length is zero
shared pages to be added exceed 256 maximum
a SETAE was issued against a device not
assigned to task
a SETAE was issued specifying a non-
existent TSI
ADSPG for public share page table not
accepted
{OCAL SVC CCW list can not be relocated
DRAM CCW list can not be relocated
relocation read: no path available
relocation read: device error on a
permanent volume
relocation read: device error on a
moveable volume
relocation read: surface error
relocation read: SIO failure
TOCAL read: no path available
[OCAL read: device error on a permanent
volume
IOCAL read: device error on a moveable

volume 101
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152
153
154
155

156

157
158
159
160

161

162
163
200
202
224

225
226
227
228
229
230
253
254

255

98
99
A
9B
9C
9D
9E
9F
AQ
Al
A2
A3
C8
CA
EO

El

FE

FF

CEAAQ
CEAAQ
CEAAQ
CEAAQ

CEAAQ

CEAAQ
CFAAQ
CEAAQ
CEAAQ

CEAAQ

CEAAQ
CEAAQ
CEAHQ
CEAIS

CEATC
CEATC
CEATC
CEATC
CEATC
CEATC
CEATC
CEABZ
CEABZ

CEABZ

10CAL read: surface error
IOCAL read: SIO failure
PGOUT read: no path available
PGOUT read: device error on a permanent
volume
PGOUT read: device error on a moveable
volume
PGOUT read: surface esror
PGOUT read: SIO failure
TWAIT read: no path available
TWAIT read: device error on a permanent
volume
TWAIT read: device error on a moveable
volume
TWAIT read: surface error
TWAIT read: SIO failure
task has exceeded its TSEND SVC maximum
task issued a major VM SYSER
Interruption from CIP but device not
connected to 2701/2/3
Interruption received from unknown device
type; not a 1050, 2741, or TTY35
VM address of buffer or TCT page not
convertible to a real core address
Active count in TCT oz buffer page not zero
Release of path could not be issued
No work specified in flag byte
TCT or buffer page pointer is to IVM
Cannot locate VM page containing ERR
simulation data
Page containing ERR simulation data not
in real core
ERR simulation table crosses page boundary
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Printer Carriage-Control Codes

Machine Codes
Byte value
Function (hexadecimal)
Write (no automatic space) 01
Write and space 1 line after printing 09
Write and space 2 lines after printing 11
Write and space 3 lines after printing 19
Write and skip to channel 1 after printing 89
Write and skip to channel 2 after printing 91
Write and skip to channel 3 after printing 99
Write and skip to channel 4 after printing Al
Write and skip to channel § after printing A9
Write and skip to channel 6 after printing B1
Write and skip to channel 7 after printing B9
Write and skip to channel 8 after printing C1
Write and skip to channel 9 after printing C9
Write and skip to channel 10 after printing D1
Write and skip to channel 11 after printing D9
Write and skip to channel 12 after printing Et

To obtain corresponding carriage-control operations (space or skip
to channel N) without printing, increase value of low-order digit by
hexadecimal 2; example:

space two lines 13

skip to channel § AB

skip to channel 9 CB
Extended ANSI FORTRAN codes

Function Character

Skip no line before printing +
Skip 1 line before printing blank
Skip 2 lines before printing

Skip 3 lines before printing

Skip to channel 1 before printing
Skip to channel 2 before printing
Skip to channel 3 before printing
Skip to channel 4 before printing
Skip to channel 5 before printing
Skip to channel 6 before printing
Skip to channel 7 before printing
Skip to channel 8 before printing
Skip to channel 9 before printing
Skip to channel 10 before printing
Skip to channel 11 before printing
Skip to channel 12 before printing

[==]

[@R-- 2 V- NI - NV YV N ]
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EXAMPLES

GN28-3172 9/15/70 103



EXAMPLE 1 — EXPLANATION

1

(&)

1L
12.
13.

14.
15.

When your terminal is activated, you enter the LOGON command
specifying vour user identification code and, if you have one, a
password.

. Once the system verifies your user-id and password, the system

responds with a message indicating vour LOGON was successful
and presents the task identification number assigned to your
terminal session.

. The PC? (present catalog) command causes display of your data set

catalog.

. The system presents your data set names, access level (read-only,

read-write, or unlimited), and the data set’s owner if you are
sharing it.

. Define a virtual partitioned data set named LIB1 as a job library.
. Invoke the text editor to create a source data set for a FORTRAN

program.

. Enter the break character (underscore) and the INSERT command

to insert an omitted line after line 500.

. Use the break character and INSERT command again to add lines

to the end of the data set.

. Use the break character and the LIST command to display the lines

of the data set.

. The END command terminates use of the text editor; a semicolon

separates the END command from the I'TN command, which
invokes the FORTRAN compiler.

Issue the CALL command to invoke the newly compiled program.
The program is executed; however, it contains a bug.

The QUALIFY and DISPLAY commands are combined in a
command statement to display the variables PRIN and YRS.

IYRS is displayed. )
You unload the program, edit the source data set, and recompile it.

GN28~3172 9/15/70 104



SYAMPLE

ST R

L
R
T, OHRER:  Togeawss
R T
0000100 © retyrn calouleticn
DOD0263 1
00030 2 o0
2000400 3 1,00
206050 4

20C0EDE
2060700 b
O0COEIG _insert
000510 de
C000520  insert 70T

0003850 10 continue

0305960 16 format (1x,16,f12,2)
9202060
0201100
0001200

prin

0000163 THENT ®ITURN

40n0293 e

2000307 2 4% 30

DOBOANL H 100L.80
0ERG 4

141, 1YRS
RINT{L#RATE ) $ANMEAL
La62700 1 LbL 1L PRI
0300800 19 z

0303900 16

GNTLQGT
FORMAT (1X,16,712.2)

4C010CH ST0P
[
erd, ftr namesin
call invest
1

CHERWALO STOP
qualify invéoty display poin,yrs
SR IN=e . hEuoueEin-t
FRS o+ LOUOOLUDG: 407

iyrs

pis source.tnvest

corte G,,yre,iynsy st 560
: [¥R5=10
end; ftn name=<nvest,stored=y
o6 CABLT TO MEPLACE PRLVIOUS PopuL:

GN28-3172
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16.
17

Your debugged program runs correctly.
Issue the DSS? command to learn the status of data set
SOURCE.INVEST.

. Issue the POD? command to display the organization of a

partitioned data set—in this case, LIB1, the job library where the
program INVEST is stored.

. Issue the PERMIT command to let others share your source data

set.

. Issuc the LOGOFF command to allow TSS/360 to disconnect you

in an orderly fashion.

. When you receive the LOGOFF message (B007), either reenter the

LOGON command to start another task, or turn off your terminal.
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6
CHDRWA00

SToP
dss? source
SITHeE
VOLUSE : F 9
CRGANIZATION: V1 PAGES: 9000001
ROFERIRCE G3TE: 754770 CHARGL 0AT
FORMAT: v a2

U: Dnanco7

invest,n,ro,*all

perrit source.
logef®

C9/11/7%
RECONNECT (%

GN28=-3172
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EXAMPLE 2 - EXPLANATION

1.

-~

L1

When your terminal is activated, you enter the LOGON command
specifying your user identification code and, if you have one, a
password.

. Once the system verifies your user-id and password, it responds

with a message indicating your LOGON was successtul and presents
the task identification number assgined to your terminal session.

. You enter the EDIT command to create a FORTRAN program to

solve a problem: calculate the number of combinations of n items,
if taken r at a time:
- n!

HCI’ rt(n-r)!

. The system prompts with line numbers and you enter your source

statements; then,

. you want to compile your program. The TN command compiles

the program.

. Since no diagnostics were issued by the FTN compiler. vou decide

to execute the program, which asks you to enter the n and r
variables, in the form aab, where aa=n and b=r.

. The results are printed out.

You realize 7 items taken 4 at a time cannot produce the answer
printed at 7. So you use PCS to display intermediate results
during program execution to determine where the error is.

. Issue an AT command to implant a DISPLAY command at a

critical point in the program, to be executed each time statement
100 (in your program)is reached.

. Execute your program again; enter input upon request, and get

displays of important variables each time your DO loop is
executed.

Incorrect results again. Review the variable data returned by the
DISPLAY command. You note that maa is incorrect in the second
pass through the DO loop: it should have been +210.
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teatinue
aum=mansk

write (1,12
0001206 I2C foemat (610
£60751200 stop
0031400 erd

bincm

DREUET LN THE FOKM

MAR

TERMINATEE: ST0P

the

form
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12.

13.

14,
13.

Remove the PCS DISPLAY command from the program. Using the
UPDATE command, enter several new source statements that you
feel will correct the bug in vour program. Issue FTN to recompile
the program.

The compilation is successtul. Execute vour program, again. Enter
test data to verify the program is working correctly.

The program returns an answer of 35:you know that is correct.
Request a listing of your corrected source statements before issuing
LOGOFF.
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unload

edit
700150¢
550
800 5
850 60
end

bivom

£2R4T010
source

_update

PROCEENING [ PLS )y

ALL AT

STATI®ERTS

ftn bince,stared=y

D164
call
INTER
a74

35
CHCRWAGE

Tire?
GRoC100
4oo0zan
2000302
0030400
3000560
J0CDS50
GOCDEND
CoO07C0

0
0000900
0001000
0G0110C
0001200

TERMINAL

OEFAULT 70 REPLACE FREVICUS MODULE

binam
INPUT

IN TRE FORM AAB

TLRMINATLO: STOP

sturce.hinom

il ENTER ENFUT Bt THU i’
AALT
ii 1)
20
30
a0
£1) IFid-1) 6C,100,60
6C MAR=MAA*(MSAVE-J+1}
100 CONTIMUGE
110 HUM=MAA/K
1TE (1,120)NuM
123 AT }
TOP
LOG2TF AT 14:43 ON 09711770
LOGICALLY DISCONNECTRD, RECOGRMECT 0% RALG

GN28-3172

FENIVED 3Y

cRd ARG}

up

URLOAD COMVENT IR STN0N
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