






















































































































































































































Linkage: 

RA: A CFED) 
FED: Halfword binary integer 

Called by: compiled code 

Entry point IHEIOXB 

�I�~�u�n�c�t�i�o�n�:� 

To place n blanks in recordCs). 

Linkage: As for IHEIOXA 

Called by: Compiled code 

Entry point IHEIOXC 

FUnction: To position to COLUMN(n). 

Linkage: As for IHEIOXA 

Called by: Compiled code 

Calls: 

Data management (BSAM)., supervisor (CHAP, 
GETMAIN) 

Entry point: lHEITBA 

Function: 

To provide the interface with BSAM for: 

1. CONSECUTIVE data sets with the UNBUF­
FERED attribute. 

2.. REGIONAL data sets, whether or not 
UNBUFFERED, opened for INPU'l'/UPDATE 

Linkage: 

RA: A(FCB) 
RB: A(Parameter list) 
Parameter list: 

A (DCLCB) 
A(RDV)/A(IOCB)/A(IGNORE factor)/A(SDV) 
ACEvent variable)/CO) 
ACKEYIKEYFROMIKEYTO SDV)/(O) 
ACRequest control block) 

I Called by: IHEION, lHEINT 

IHEITC 

Calls: 

Data management CBSAM), Supervisor (CHAP, 
GETMAIN) 

Entry point: lHEITCA 
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Function: 

To provide the interface with BSAM for 
creating REGIONAL data sets when opened 
for SEQUENTIAL output. 

Linkage: 

RA: ACFCB) 
RB: ACParameter list) 
Parameter list: 

A(DCLCB) 
ACRDV)/ACIOCB) 
ACEvent variable)/(O)/ACAbnormal 

return) 
ACKEYIKEYFROM SDV)/CO) 
ACRequest control block) 

I Called by: IHEION, IHEINT, lHEOCL 

IHEITD 

Calls: 

Data management CQISAM), 
CGETMAIN), IHESA, IHETSA 

Entry point: IHEITDA 

Function: 

Supervisor 

To provi1e the interface with QISAM for 
creating or accessing INDEXED data sets 
when opened for SEQUENTIAL access. 

Linkage: 

RA: A C FeB) 
RB: ACParameter list) 
Parameter list: 

ACDCLCB) 
A (RDV) /A CSDV) 
ACError return)/(O) 
A(KEY!KEYFROM!KEYTO SDV)/CO) 
ACRequest control block) 

! Called by: IREION, IHEINT 

IHEITE 

Calls: 

Data management 
�C�G�E�T�M�A�I�N�)�~� IHESA 

Entry point: IHEITEA 

Function: 

(BISAM), Supervisor 

TO provide the interface with BISAM for 
accessing INDEXED data sets opened for 
DIRECT access in a non-multitasking envi­
ronment. 



Linkage: 

RA: A(FCB) 
RB: A(Parameter list) 
Parameter list: 

A (DCLCB) 
A (RDV)/A(IOCB)/A(SDV) 
A(Event variable)/(O) 
A(KEYIKEYFROM SDV)/(O) 
A(Request control block) 

I Called by: IHEION 

!liEITF 

Calls: 

Data management 
(GETMAIN), IHESA 

Entry point: lHEITFA 

Function: 

(BDAM) , supervisor 

To provide the interface with BD~M for 
REGIONAL data sets opened for DIRECT 
access in a non-multitasking environment. 

Linkage: 

RA: A(FCB) 
RB: A(Parameter list) 
Parameter list: 

l' ' ICLC"Q) 
I tDV)/r.(I~CB)/A~SDV~ 

A(Event variaL:6)/(O) 
A(KEYIKEYFROM SDV)/(O) 
A(Request control block) 

I Called by: IREION 

lHElTG 

Calls: Data management (QSAM) 

Entry point: IHEITGA 

Function: 

To provide the interface with QS~M for 
CONSECUTIVE data sets opened for RECORD 
I/O with the BUFFERED attribute. 

Linkage: 

RA: A( FCB) 
RB: A(Parameter list' 
Parameter list: 

ACDCLCB) 
ACRDV)/A(SDV) 
A(Error return)/(O) 
A(O) 
A(Request control block) 

I Called by: IHElON, lHElNT 

IHEITH 

Calls: 

Data management (BISAM), Supervisor 
(CHAP" DEQ, ENQ, GETMAIN), IHETSA 

Entry point: IHEITHA 

Function: 

To provide the interface with BISAM for 
accessing INDEXED data sets opened for 
DIRECT access in a multitasking environ­
ment. 

Linkage: 

RA: A(FCB) 
RB: A(Parameter list) 
Parameter list: 

A(DCLCB) 
A(RDV)/A(IOCB)/A(SDV) 
A(Event variable) / (0) 
A(KEY I KEYFROM SDV)/(O) 
A(Request control block) 

I Called by: lHEINT 

IHEITJ 

Calls: 

Data management (BDAM) " Supervisor (CHAP, 
DEQ;, ENQ, GETMAIN) " IHETSA 

Entry point: lHEITJA 

Function: 

To provide the interface with BDAM for 
REGIONAL data sets opened for DIRECT 
access in a multitasking environment. 

Linkage: 

RA: ACFCB) 
RB: A(Parameter list) 
Parameter list: 

ACOCLCB) 
ACRDV)/ACIOCB)/A(SDV) 
A(Event variable)/(O} 
ACKEY I KEYFROM SDV) ICO) 
A(Request control block) 

I Called by: IHEINT 
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IHEITK 

Calls: 

Data Management (QSAM), 
(GETMAIN, FREEMAIN) 

Entry point: lHEITKA 

Function: 

Supervisor 

To provide the interface with QSAM for 
consecutive data sets opened for RECORD 
I/O Input with the BUFFERED attribute and 
VS or VBS format records. 

Linkage: 

RA: ACFCB) 
RB: ACParameter list) 
Parameter list: 

ACDCLCB) 
A (RDV)/A(SDV) 
A(Error Return)/(O) 
A (0) 

A(Request Control Block) 

Called by: IHEION" lHEINT 

IHEITL 

Calls: 

Data Management C QSAM) , 
(GETMAIN, FREEMAIN) 

Entry point: lHEITLA 

Function: 

Supervisor 

To provide the interface with QSAM for 
consecutive data sets opened for RECORD 
I/O Output with the BUFFERED attribute 
and VS or VBS format records. 

Linkage: as for IHEITK 

Called by: IHEION, lHEINT, lHEOCL 

IHEJXI 

Calls: IHESA" IHETSA 

Entry point IHEJXII 

Function: 
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To initialize IHEJXI to give bit 
addresses, and to find the first ele­
ment of the array. 

Linkage: 

RA: ACADV) 
RB: A(Number of dimensions) 
On return: 
RA: Bit address of first element 

Called by: IHENL2" IHESTG 

Entry point IHEJXIY 

Function: 

As for lHEJXII but for byte addresses. 

Linkage: 

RA: ACADV) 
RB: ACNumber of dimensions) 
On return: 
RA: ACFirst element) 

Called by: 

IHEOSW, IHEPDF, IHEPDL, IHEPDS, IHEPDW, 
IHEPDX, IHEPDZ, IHESMF, IHESMG, IHESMH, 
IHESMX, IHESTG 

En~~point IHEJXIA 

Function: 

To find the next element of the array~ 

Linkage: 

No explicit arguments 
Implicit arguments: 

LCA 
VDA, obtained in initialization 

On return: 
RA: Bit or byte address of the next 

element 
BR=O: Normal return 
BR=4: If the address of the last ele­

ment of the array was provided on 
the previous normal return 

Called by: 

All modules calling IHEJXII and IHEJXIY 

IHEJXS 

Entry point IHEJXSI 

Function: 

To find the first and last elements of 
an array and to give their addresses as 
bit addresses. 



Linkage: 

RA: A(ADV) 
RB: A(Number of dimensions) 
On Return: 
RO: Bit address of first element 
RA: Bit address of last element 

Called by: lHENLl 

Entry point lHEJXSY 

FUnction: 

As for lHEJXSI but for byte addresses. 

Linkage: 

RA: A(ADV) 
RB: A(Number of dimensions) 
On return: 
RD: A(First element) 
RA: A(Last element) 

Called by: 

lHEPSF, IHEPSL., IHEPSS, IHEPSW, lHEPSX, 
IHEPSZ, IHESSF, IHESSG, IHESSH, IHESSX 

IHEKCA 

Entry point: IHEKCAA 

Function: 

To check that external data with a deci­
mal picture specification is valid for 
that specification. 

Linkage: 

RA: A(Source) 
RB: A(Source OED) 

Called by: lHEDlE, lHEDlM 

IHEKCB 

Entry point: lHEKCBA 

Function: 

To check that external data with a sterl­
ing picture specification is valid for 
that specification. 

Linkage: 

RA: A(Source) 
RB: A(Source OED) 

Called by: lHEDlE 

lHEKCD 

Entry pOint lHEKCDA 

Function: 

To check that external data with 
character picture specification 
valid for that specification. 
ONSOURCE address is stored. 

Linkage: 

RA: A(Source) 
RB: A(Source DED) 

called by: lHEDIB, lHELDl 

Entry point lHEKCDB 

Function: 

a 
is 

The 

As for lHEKCDA" but 
address is not stored. 

the ONSOURCE 

Linkage: As for lHEKCDA 

Called by: As for IHEKCDA 

IHELDl 

Calls: 

IHEDCN, lHEDMA, lHEDNB, lHEDNC, IHElOF, 
lHEKCD, lHEPRT, lHEPTT, lHESA, lHETSA, 
IHEVCA, IHEVCS, lHEVSC" lHEVSD 

En~point lHELDlA 

Function: 

To read data from an input stream and 
to assign it to i'nternal variables 
according to list-directed input con­
ventions" 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(Variable1 ) 

A (DED1 ) 

A (Variablen) 
A(DEDn) 
(High-order byte of last argument 
indicates end of parameter list.) 

Called by: Compiled code 

Entry point lHELDlB 

Function: 

As for lHELDlA but for single varia­
bles. 
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IJinkage: 

RA: A(Variable) 
RB: A(DED) 

Called by: Compiled code 

Entry point IHELDIC 

FUnction: 

To scan the value field (entry for 
data-directed input). 

Linkage: 

RA: A(Buffer SDV) 
RB: A(Control block) 
Control block: H'VDA count so far' 

X'Flag box' (one byte) 
Return codes: 

BR=O: Not last item 
BR=4: Last item 
BR=8: End of file encountered before 

complete data field collected 

Called by: IHEDDI 

Entry point IHELDID 

Function: 

To assign a value to a variable (entry 
for data-directed input). 

Linkage: 

RA: A(Variable) 
RB: A(DED) 
RC: A(Control block) 
Control block: H'VDA count so far' 

X'Flag box' (one byte) 

Called by: IHEDDI 

l.HELDO 

Call s: IHEONC, IHEIOF, IHEVSB 

Entry point IHELOOA 

Function: 
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To prepare data for output according to 
list-directed output conventions, and 
to place it in an output stream. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(Variable1.) 
A (DE01.) 

A(Variablen) 
A (DEDn) 
(High-order byte of last argument 
indicates end of parameter list.) 

Called by: compiled code 

Entry point IHELDOB 

Function: 

As for IHELDOA, but for only one item 
of the list of data. 

Linkage: 

RA: A(Variable) 
RB: A( OED) 

Called by: Compiled code 

Entry point IHELDOC 

Function: 

As for IHELDO~ but used by data­
directed output. 

Linkage: 

RA: A(Variable) 
RB: A(DED) 
RC: A( FCB) 

Called by: IHEDDO 

IHELNL 

En~EY-Point IHELNLE 

Function: 

LOG(X), where x is real long floating­
point. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(x) 

A(Target) 

Called by: 

Compiled code, IHEHTL, IHELNZ, IHEXXL, 
IHEXXZ 



Entry point IHELNL2 

Function: 

LOG2(x), where x is real long :floating­
point. 

Linkage: As for IHELNLE 

called by: As for IHELNLE 

Entry point IHELNLD 

Function: 

LOG10 (x) " where 
floating-point. 

x 

Linkage: As for IHELNLE 

called by: As for IHELNLE 

IHELNS 

Entry point IHELNSE 

Function: 

is real long 

LOG(x), where x is real short floating­
point. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(x) 
A (Target) 

Called by: 

Compiled code, IHEHTS" IHELNW" IHEXXS, 
IHEXXW 

Entry point IHELNS2 

Function: 

LOG2 (x) " where x 
floating-point,. 

Linkage: As for IHELNSE 

called by: As for IHELNSE 

Entry point IHELNSD 

Function: 

LOG10(x), where x 
floating-point,. 

Linkage: As for IHELNSE 

called by: As for IHELNSE 

IHELNW 

Call s: IHEATS" IHELNS 

is real short 

is real short 

Entry point: IHELNWO 

Function: 

LOG (z) " where 
floating-point. 

Linkage: 

Z 

RA: A(Parameter list) 
Parameter list: 

A(z) 
A(Target) 

is complex short 

Called by: compiled code" lHEXXW 

IHELNZ 

Calls: lHEATL, IHELNL 

Entry point: IHELNZO 

Function: 

LOGCz), where z is complex long floating­
point. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(z) 
ACTarget) 

Called by: Compiled code" IHEXXZ 

IHELSP 

Calls: Supervisor CFREEMAIN,GETMAIN) 

Function: 

storage management for list processing. 

Entry point IHELSPA 

Function: 

To provide storage in an area variable 
for an allocation of a based variable. 

Linkage: 

RA: A(Eight-byte word-aligned parameter 
list) 

RB: ACALLOCATE statement} 
Parameter list: 

Byte 0: Not used 
Bytes 1-3: A(Area variable) 
Byte 4: Offset of beginning of based 

variable from doubleword 
boundary 

Bytes 5-7: Length of based variable 

On return: 

RA: ACEight-byte word-aligned parameter 
list) 
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Parameter list: 
Byte 0: Not used 
Bytes 1-3: A(Based variable) 
Byte 4: Offset of beginning of based 

variable from doubleword 
boundary 

Bytes 5-1: Length of based variable 

Called by: Compiled code 

Entry point IHELSPB 

Function: 

To free storage allocated to a based 
variable in an area variable. 

Linkage: 

RA: A(Eight-byte word-aligned parameter 
list) 

RB: A (Area variable) 
Parameter list: 

Byte 0: Not us ed 
Bytes 1-3: A(Based variable) 
Byte 4: Offset of beginning of based 

variable from doubleword 
boundary 

Bytes 5-7: Length of based variable 

Called by: Compiled code 

Entry point IHELSPC 

E'unction: 

Assignments between area variables. 

Linkage: 

RA: A(Source area variable) 
RB: A(Target area variable) 

Called by: Compiled code. 

Entry point IHELSPD 

FUnction: 

To provide system storage for an allo­
cation of a based variable (using GET­
MAIN macro). 

Linkage: 
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RA: A(Eight-byte word-aligned parameter 
list) 

Parameter list: 

Bytes 0-3: Not used 

Byte 4: Offset of beginning of based 
variable from doubleword bound­
ary 

Bytes 5-7: Length of based variable 

On return: 

RA: A(Eight-byte word-aligned parameter 
list) 

Parameter list: 
Byte 0: Not used 
Bytes 1-3: A(Based variable) 
Bytes 4-7: Not used 

Called by: Compiled code 

Entry pOint IHELSPE 

Function: 

To free system storage allocated to a 
based variable (using FREEMAIN macro). 

Linkage: 

RA: A(Eight-byte word-aligned parameter 
list) 

Parameter list: 
Byte 0: Not used 
Bytes 1 - 3: A(Based variable) 
Byte 4: Offset of beginning of based 

variable from doubleword 
boundary 

Bytes 5 - 7: Length of based variable 

Called by: Compiled code 

IHEM91 

Calls: IHEERR 

Entry point IHEM91A 

Function: 

1. To analyze the exception or excep­
tions in an imprecise interrupt on a 
Model 91 

2. To set up a list of these exceptions 
(in LWE) 

3. To raise the first of a series of 
PLII conditions corresponding to 
these exceptions 

Linkage: 

PSW at interrupt 
LWE + 112 

Called by: 

is in current 

IHEERR, when an imprecise interrupt is 
detected 

Entry point IHEM91B 

Function: 

To continue raising, in sllccession, the 



PL/I conditions corresponding to the 
exceptions 

Linkage: 

List of 
LWE + 136 

exceptions is in current 

Called by: IHEERR 

Entry pOint IHEM91C 

Function: 

To print an error message for each 
unprocessed exception when" as a. result 
of the processing of an earlier excep­
tion in the list, a program is forced 
to terminate before processing' of the 
list is complete 

Linkage: None 

Called by: IHEERR 

IHEMAI 

Entry point: IHEMAIN 

Function: 

Contains address of IHEBEGN; loaded only 
if there is no main procedure. 

Linkage: None 

Called by: IHESA, IHETSA 

IftEr1PU 

Entry point: IHEMPUO 

Function: 

MULTIPLY(w,z,p,g), where 
complex fixed binary, and 
target precision. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(w) 
A (DED for w) 
A(z) 
A (DED for z) 
A (Target) 
A(DED for target) 

Called by: Compiled code 

;rIHEMPV 

Calls: IHEAPD 

Entry point: IHEMPVO 

wand z 
(p,g) i.s 

are 
the 

Function: 

MULTIPLY(w,z,P.g). where wand z are 
complex fixed decimal, and (p,g) is the 
target precision. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(w) 
ACDED for w) 
A(z) 
A(DED for z) 
A(Target) 
ACDED for target) 

Called by: Compiled code 

IHEMSI 

Entry point: IHEMSIA 

Function: 

To call IHEERRC so that an error message 
is printed saying that STlMER facilities 
are unavailable. 

Entry Point: IHEMSTA. 

Function: 

To call IHEERRC so that an error message 
is printed saying that the TIME facility 
is unavailable. 

Called by: Compiled code 

IHJ2MSW 

Calls: 

Supervisor CFREEMAIN, WAIT), I/O transmit 
module whose address is in the FCB. 

Entry point: IHEOSWA 

Function: 

1. According to the count passed, to 
return to the caller or to wait until 
a single I/O event is complete. If 
the count is SO, immediate return is 
made; otherwise the event .is waited 
on. 

2. To branch to the I/O transmit module 
to raise I/O conditions if necessary. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(Count) 
A(Event variable) 
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Called by: Compiled code 

IHEMXB 

Ehtry point IHEMXBX 

Function: 

MAX(X1.'X2 •••• 'Xn)' where X1.,X2 and Xn 
are real fixed-point binary. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(x1.) 
A(DED for X1.) 

A(xn) 
A(DED for xn} 
A (Target) 
A(Target DED) 
(High-order byte 
indicates end of 

of last argument 
parameter list.) 

called by: Compiled code 

Entry point IHEMlCBN 

Function: 

MIN(X1.,x2 •••• 'xn)' where x1.,x2 and Xn 
are real fixed-point binary. 

Linkage: As for IHEMXBX 

Called by: Compiled code 

IHEMXD 

Entry point IHEMXDX 

Function: 

MAX(X1."x 2 , ••• ,xn)·, where X1.,X2 and Xn 
are real fixed-point decimal. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(X 1 ) 

A(DED for X1) 

A(xn) 
A(DED for xn) 
A (Target) 
A(Target DED) 
(High-order byte 
indicates end of 

of last argument 
parameter list.) 

Called by: Compiled code 
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Entry point IHEMXDN 

Function: 

MIN(X1.,x2 •••• xn)' where X1,X2 and Xn 
are real fixed-point decimal. 

Linkage: As for IHEMXDX 

Called by: Compiled code 

IHEMXL 

Entry point IHEMXLX 

Function: 

MAX(X1,X2, ••• ,Xn), where X1,X2 
are real long floating-point. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(X1.) 
A(X2) 

A(xn) 
A (Target) 

and Xn 

(High-order byte of last argument 
indicates end of parameter list.) 

Called by: Compiled code 

Ent£Y point IHEMXLN 

Function: 

MIN(X1,X2" ••• ,xn), where x1.,x2 and xn 
are real long floating-point. 

Linkage: As for IHEMXLX 

Called by: Compiled code 

Entry pOint IHEMXSX 

Function: 

MAX (X1, X2, •.•• , xn) , where X1., X2 and Xn 
are real short floating-point,. 



Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(x1.) 
A(X2) 

A(xn) 
A (Target) 
(High-order byte of last argument 
indicates end of parameter list.) 

Called by: Compiled code 

Entry-EQint IHEMXSN 

FUnction: 

MIN (X1., X2, •. ;, • , xn) , where X1.' X2 and Xn 
are real short floating-point. 

Linkage: As for IHEMXSX 

Called by: Compiled code 

IHEMZU 

Entry point IHEMZUM 

Function: 

Z1.*Z2, where Z1. and Z2 are complex 
fixed-point binary. 

Linkage: 

RA: A(z1.) 
*RB: A (DED for Z1.) 

RC: A(Z2) 
*RD: A(DED for Z:;l) 

RE: A (Target) 
*RF: A(Target DED 

Called by: Compiled code" IHEXIU 

Entry point IHEMZUD 

Function: 

Z1./Z2, where Z1. and Z2 are complex 
fixed-point binary. 

Linkage: 

RA: A(z1.) 
RB: A(DED for Z1.) 
RC: A(za) 

*RD: A(DED for za) 
RE: A (Target) 

*RF: A(Target DED} 

Called by: Compiled code 

IHEMZV 

Entry point IHEMZVM 

Function: 

Z1.*Z2, where Z1. and Z2 are complex 
fixed-point decimal. 

Linkage: 

RA: A(z1.) 
RB: A(DED for Z1. ) 
RC: A(Z2) 
RD: A(DED for za) 
RE: A(Target) 

*RF: A(Target OED) 

Called by: compiled code, IHEXIV 

En~~_2oint IHEMZVD 

Function: 

·Za. where Z1. and Za are complex 
fixed-point decimal. 

Linkage: As for IHEMZVM 

cal'led by: Compiled code 

Entry point: IHEMZWO 

FUnction: 

Z1.*Za, where Z1. and Za are complex short 
floating-point. 

Linkage: 

RA: A(z1.) 
RB: A(Z2) 
RC: A(Target) 

Called by: compiled code#IHEXIW 

IHEMZZ 

Entry point: IHEMZZO 

Function: 

Z1.*Za, where Z1. and Za are complex long 
floating-point. 

Linkage: 

RA: A(z1.) 
RB: A(za) 
RC: A (Target) 

Called by: compiled code,IHEXIZ 

IHENL1 

Calls: IHEBSA, lHEBSF, IHEBSO, IHEJXS 
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Entry point IHENL1A 

Function: 

ALL or ANY for a simple array (or an 
interleaved array of VARYING elements) 
of byte-aligned elements and a byte­
aligned target. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A (SADV) 
A(Number of dimensions) 
A(DED of the array) 

(A(IHEBSAO) for ALL, or 
(A(IHEBSOO) for ANY 
A(SDV for Target field 

Called by: compiled code 

Entry point IHENL1L 

Function: 

ALL for a simple array (or an 
interleaved array of VARYING elements) 
of elements with any alignment, and a 
target with any alignment. 

'Linkage: 

RA: A(Parameter list) 
Parameter list: 

A (SADV) 
A(Number of dimensions) 
A(DED of the array) 
A (IHEBSFO) 
A(SDV for target field 

Called by: Compiled code 

En-try point lHENL1N 

[i'unction: As for lHENL1L, but ANY. 

Linkage: As for lHENL1L 

Called by: Compiled code 

Calls: IHEBSA, lHEBSF, lHEBSO, IHEJXl 

Ebtry point lHENL2A 

l!runction: 
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ALL or ANY for an interleaved array of 
fixed-length byte-aligned elements and 
a byte-aligned target. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(SADV) 
A(Number of dimensions) 

*A(DED of the array) 
(A(lHEBSAO) for ALL, or 
(A(lHEBSOO) for ANY 
A(SDV for target field) 

Called by: Compiled code 

Entry point IHENL2L 

Function: 

ALL for an interleaved array of fixed­
length elements with any alignment, and 
a target with any alignment. 

Linkage: 

RA: A(Parameter list) 
Parameter 'list: 

A(SADV) 
A(Number of dimensions) 

*A(DED of the array) 
A(lHEBSFO) 
A(SDV for target field) 

Called by: compiled code 

~ntrYJ?oint IHENL2N 

Function: 

ANY for an interleaved array of fixed­
length elements with any alignment, and 
a target with any alignment. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(SADV) 
A(Number of dimensions) 

*A(DED of the array) 
A(IHEBSFO) 
A(SDV for target field) 

Called by: Compiled code 

lHEOCL 

Calls: 

Supervisor (DCBD, FREEMAlN, LlN.IO, lHECLT, 
IHElOF" IHElTC, IHElTL,. IHEOPN, lHESA 

Ent~point lHEOCLA 

Function: 

Explicit 
handles 
IHEOPN, 
IHEOPZ. 

open: links to lHEOPNA; 
error conditions detected by 

lHEOPO, lHEOPP, lHEOPQ or 



Linkage: 

RA: A(OPEN parameter list) 
Parameter list: See IHEOPN 

called by: Compiled code, IHEPRT 

Entry point IHEOCLB 

Function: 

Explicit close: links to lHECLTA. 

Linkage: 

RA: A(CLOSE parameter list) 
Parameter list: See IHECLTA 

Called by: Compiled code 

Entry point IHEOCLC 

Function: 

To perform implicit open. 

Linkage: 

RA: A (CCB) 
RB: A (DCLCB) 

Called by: IHEIOA, IHEIOB, IHEION 

Entry point IHEOCLD 

Function: 

Implicit close: 

1. When a task is terminated, to close 
all the files opened in the task 
(by linking to IHECLTB). 

Linkage: 

RA: A(PRV of current task) 

Called by: IHESA 

IHEOCT 

Calls: 

supervisor (DCBD, DEQ, FREEMAIN, LINK) " 
IHECTT, IHEIOF, IHEITC, IHEITL" IHEOPN, 
IHETSA 

E\ntry point IHEOCTA 

Function: 

Explicit open in a multitasking envi­
ronment: links to IHEOPNA; handles 
error conditions detected by IHEOPN, 
IHEOPO, IHEOPP. IHEOPQ or IHEOPZ. 

Linkage: 

RA: A(OPEN parameter list) 
Parameter list: See IHEOPN 

Called by: Compiled code, IHEPTT 

En~oint IHEOCTB 

Function: 

Explicit close in a multitasking envi­
ronment: links to IHECTTA. 

Linkage: 

RA: A(CLOSE parameter list) 
Parameter list: See IHECTTA 

Called by: Compiled code 

Entry point IHEOCTC 

Function: 

To perform implicit open in a multi­
tasking environment. 

Linkage: 

RA: A(OCB) 
RB: A(DCLCB) 

Called by: IHEIOA, IHEIBT, IHEINT 

Entry point IHEOCTD 

Function: 

Implicit close: 

1. When a task is terminated, to close 
all the files opened in the task 
(by linking to IHECTTB). 

2. To dequeue all records locked by 
the task and free the corresponding 
EXCLUSIVE blocks. 

To set all imcomplete EVENT varia­
bles complete" inactive, and abnor­
mal, and to free the associated 
IOCBs. 

Linkage: 

RA: A(PRV of current task) 

Called by: IHETSA 
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IHEOPN 

Calls: 

IHEOPO (via XCTL) , IHEOPZ (via LINK), 
IHESA" IHETSA 

Entry pOint: IHEOPNA 

Function: 

Open files: 
1. Merge declared attributes with OPEN 

options. 
2. Invoke IHEOPO. 
3. Invoke IHEOPZ if declared DIRECT 

OUTPUT (REGIONAL (1). (2) and (3) 
only) • 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(OPEN Parameter list) 
A(Private Adcons) 

OPEN Parameter list: 
A(DCLCB1 ) 
A(OPEN Control block1 )/0 
A(TITLE-SI>V1 )/0 
(Reserved) 
( Reserved) 
(Reserved) 
A(LINESIZE1)/0 
A(PAGESIZE1.)/O 

A (DCLCBn ) 
A(OPEN Control blockn)/O 
A(TlTLE-SDVn)/O 
(Reserved) 
(Reserved) 
(Reserved) 
A(LlNESIZEn)/O 
A(PAGESIZEn)/O 
(High-order byte of last argument 
indicates end of parameter list.) 

Called by: lHEOCL" IHEOCT 

lHEOPO 

Calls: 

Supervisor (DCB,DCBD, DEVTYPE" GETMAIN) , 
lHEOPP (via XCTL), lHESA" lHETSA 

Entry Point: lHEOPOA 

Function: 

1. To create and format the FCB. 

2. To set file register to A(FCB). 
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Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(lHEOPN Parameter list) 
A(Subparameter list) 

Subparameter list: 
XL4'4*n'(where n is the number of files 

to be opened) 
X'Access/Organization code1' 
AL3 (DCLCB1 ) 
XL4'Merged attribute1 ' 

X'Access/Organization Coden' 
AL3(DCLCBn ) 
XL4'Merged attributen' 

NOTE: Access/organization Code is described 
in the module listing. 

Called by: lHEOPN 

lHEOPP 

Calls: 

Supervisor (DCBD"GETMAlN"GETPOOL" OPEN), 
lHEOPQ (via XCTL) I' IHESA" IHETSA 

Entry point: IHEOPPA 

Function: 

1. To invoke data 
macro). 

management (OPEN 

2. To establish defaults at DCB exit. 

3. To acquire initial lOCBs for BSAM. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(lHEOPN Parameter list) 
A(Subparameter list) 

Subparameter list: 
XL4'4*n'(where n is the number of files 
to be opened) 
X'Access/organization Code1' 
AL3 (DCLCB1 ) 
XL4'Merged attribute1' 

X'Access/Organization Coden' 
AL3(DCLCBn ) 
XL4'Merged attributen' 

NOTE: Access/Organization Code is described 
in the module listing. 

Called by: "IHEOPO 



IHEOPQ 

calls: 

Supervisor CDCBD,FREEPOOL,GETMAIN,LOAD), 
IHESA, lHETSA 

Entry point: lHEOPQA 

Function: 

1. To load record-oriented I/O inter­
face modules. 

2. To link FCBs through the IHEQFOP 
chain. 

3. To acquire the initial IOCBs for 
BDAM and BISAM linkage. 

4. To simulate PUT PAGE when opening a 
PRINT file. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(IHEOPN parameter list) 
A(Subparameter list) 
A(Data management. OPEN parameter 

list) 

Subparameter list: 
XL4'4*n' (where n is the number of 

files to be opened) 
X'Access/Organization coden' 
AL3 (DCLCB,.) 
XL4'Merged attributes1' 

X'Access/Organization Coden' 
AL3(DCLCBn ) 
XL4'Merged attributesn' 

Data management OPEN'parameter list: 
XL4'4*n' (where n is the number of 

files to be opened) 
X(Flags for data management OPEN 

executor1) 
AL3 (DCB1) 

X(Flags for data management OPEN 
executorn) 

AL3 (OCBn > 

NOTE: Access/organization Code is described 
in the module listing. 

Called by: lHEOPP 

IHEOPZ 

Calls: 

Supervisor (CHECK, CLOSE, DCB, DCBD., FREE­
MAIN,FREEPOOL,GETBUF,GETMAIN,OPEN) 

Entry point: IHEOPZA 

Function: 

To provide the format for the initial 
allocation of a volume assigned to a 
REGIONAL data set when opened for DIRECT 
OUTPUT. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(Merged attributes) 
A(Entry in IHEOPN Parameter list) 
A(DCLCB) 

Called by: IHEOPN 

IHEOSD 

Calls: TIME macro 

Entry point: IHEOSDA 

Function: To obtain current date. 

Linkage: 

RA: A(Parameter list) 
Parameter list: A(Target SDV) 

Called by: Compiled code 

IHEOSE 

I Calls: IHESA, IHETSA(to terminate the task) 

Entry point: IHEOSEA 

Function: 

To terminate the current task abnormally, 
raising the FINISH condition if it is the 
major task. 

Called by: Compiled code 

IHEOSI 

Calls: STIMER macro 

Entry point: IHEOSIA 

Function: 

To use the STIMER macro with the WAIT 
option for the implementation of DELAY. 
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Linkage: 

RA: A{Parameter list) 
Parameter list: 

Interval of delay, in milliseconds, in 
a fullword 

Called by: compiled code 

I Calls: IHESA, IHETSACto terminate the task) 

Entry point: IHEOSSA 

Function: 

To raise the FINISH condition and abnor­
mally terminate the job step. 

Linkage: None 

Called by: compiled code 

Entry Point: IHEOSTA 

i?unct.ion: 

To use the TIME macro to obtain the time 
of day. 

Linkage: 

RA: A{Parameter list) 
Parameter list: A{Target SDV) 

Called by: Compiled code 

Calls: 

Supervisor (FREEMAIN,WAIT), IHEJXI, 
IHESA, I/O transmit module whose address 
is in the FCB 

Entry point: IHEOSWA 

Function: 

To determine whether a specified number 
of events has occurred. If not, to wait 
until the required number is complete, 
and, in the case of I/O events, to branch 
to the I/O transmit module (which raises 
I/O cOilditions if necessary). 

This module is used in a non-multitasking 
environment. 

Linkage: 

RA: A{Parameter list) 
Parameter I is·t: 

Word 1: 
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1. If all events are to be waited 
on: 

Byte 0 = X'FF' 
Bytes 1 - 3 not used 

2. If a specified number (N) of 
events is to be waited on: 

Byte 0 X'OO' 
Bytes 1 - 3 = A{N) 

subsequent words (one for each element 
or array event): 

1 . Arra y event: 
Byte 0 dimensionality 
Bytes 1 - 3 = A{ADV) 

2,. Element event: 
Byte 0 X'OO' 
Bytes 1 - 3 = ACEvent variable) 

(High-order byte of last argument indi­
cates end of parameter list.) 

Called by: Compiled code 

IHEPDF 

Calls: IHEDMA, IHEJXI 

Entry point: IHEPDFO 

Function: 

PROD for an interleaved array of real 
fixed-point binary or decimal elements. 
Result is real short or long floating­
point. 

Linkage: 

RA: ACParameter list) 
Parameter list: 

A(ADV) 
A(Number of dimensions) 
ACDED of the array) 
A(Target) 
ACDED for target) 

Called by: Compiled code 

IHEPD!:! 

Calls: IHEJXI 

Entry point: IHEPDLO 

Function: 

PROD for an interleaved array 
long floating-point elements. 
real long floating-point. 

of real 
Result is 



Linkage: 

RA: ACParameter list) 
Parameter list: 

ACADV) 
ACNumber of dimensions) 
A (Target) 

Called by: Compiled code 

IHEPDS 

calls: IHEJXI 

Entry point: IHEPDSO 

Function: 

PROD for an interleaved array 
short floating-point elements. 
real short floating-point. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A (ADV) 
ACNumber of dimensions) 
A (Target) 

Called by: Compiled code 

IHEPlDW 

Calls: IHEJXI 

Entry point: IHEPDWO 

Function: 

of real 
Result is 

PROD for an interleaved array of complex 
short floating-point elementsw Result is 
complex short floating-point. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A (ADV) 
A(Nurnber of dimensions) 
ACTarget) 

Called by: Compiled code 

IHEPDX 

Calls: IHEDMA, lHEJXI 

Entry point: lHEPDXO 

Function: 

PROD for an interleaved array of complex 
fixed-point binary or decimal elements. 
Result is complex short or long floating­
point. 

Linkage: 

RA: ACParameter list) 
Parameter list: 

A(ADV) 
A(Number of dimensions) 
ACDED of the array ) 
A(Target) 
ACDED for target) 

Called by: compiled code 

IHEPDZ 

Calls: IHEJXI 

Entry point: IHEPDZO 

Function: 

PROD for an interleaved array of complex 
long floating-point elements. Result is 
complex long floating-point. 

Linkage: 

RA: ACParameter list) 
Parameter list: 

A(ADV) 
ACNumber of dimensions) 
A(Target) 

Called by: Compiled code 

Calls: 

Supervisor CWTO, 
lHEOCL" lHESA 

EntrY-Eoint lHEPRTA 

Function: 

EXTRACT) , lHElOF, 

To COPY a data field on the SYSPRlNT 
file, opening it if necessary. 

Linkage: 

RA: ACCharacter string) 
RB: A(Halfword containing length of 

character string) 

Called by: IHElOD.lHELDI 
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Entry poi nt IHEPRTB 

FU.nction: 

To write an error message on the SYS­
PRINT file, opening it if necessary. 
Also, to prepare for system action for 
CHECK condition. 

Linkage: As for IHEPRTA 

Called by: lHEDDO, IHEERR, IHEESM, IHEESS 

IHEFSF 

calls: IHEDMA, IHEJXS 

Entry point: IHEPSFO 

Function: 

PROD for a simple array of real fixed­
point binary or decimal elements. Result 
is real short or long floating-point. 

Linkage: 

RA.: A (Parameter list) 
Parameter list: 

A(ADV) 
A(Number of dimensions) 
A(DED of the array) 
A (Target) 
A(DED for target) 

Ca.lled by: Compiled code 

IHEPSL 

Calls: IHEJXS 

Entry point: IHEPSLO 

Function: 

PROD for a simple array 
floating-point elements. 
long floating-point. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A (ADV) 
A(Number of dimensions) 
A (Target) 

Called by: compiled code 

IHEPSS 

Calls: IHEJXS 

Entry point: lHEPSSO 
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of real long 
Result is real 

Function: 

PROD for a simple array 
floating-point elements. 
short floating-point .• 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(ADV) 
A(Number of dimensions) 
A(Target) 

Called by: Compiled code 

IHEPSW 

Calls: IHEJXS 

Entry point: IHEPSWO 

Function: 

of real short 
Result is real 

PROD for a simple array of complex short 
floating-point elements. Result is 
complex short floating-point. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(ADV) 
A(Number of dimensions) 
A(Target) 

Called by: Compiled code 

IHEPSX 

Calls: IHEDMA, IHEJXS 

Entry point: IHEPSXO 

Function: 

PROD for a simple array of complex fixed­
point binary or decimal elements. Result 
is complex short or long floating-point. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(ADV) 
A(Number of dimensions) 
A(DED of the array elements) 
A(Target) 
A(DED for target) 

Called by: Compiled code 

IHEPSZ 

Calls: IHEJXS 



Entry point: IHEPSZO 

Function: 

PROD for a simple array of complex long 
floating-point elements. Result is 
complex long floating-point. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A (ADV) 
A(Number of dimensions) 
A (Target) 

Called by: Compiled code 

IHEPTT 

This module is used in a multitasking 
environmen t and is equi va lent to module 
IHEPRT in a non-multitasking environment. 

C'alls: 

supervisor (DEQ, ENQ, EXTRACT D WTO), 
IHEIOF, IHEOCT, IHETSA 

Entry point IHEPTTA 

Function: 

To COPY a data field on the SYSPRINT 
file., opening it if necessary, in a 
multitasking environment. 

Linkage: 

RA: A(Character string) 
RB: A(Halfword containing length of 

character string) 

Called by: IHElOD, lHELDl 

Entry point IHEPTTB 

Function: 

To write, in a multitasking environ­
ment" an error message on the SYSPRlNT 
file" opening it if necessary,. Also" 
to prepare for system action for CHECK 
condition. 

Linkage: As for lHEPTTA 

Called by: lHEDDT, lHEERR, lHEESM, lHEESS 

IHESA 

Calls: 

supervisor ( FREEMAlN, GETMAlN, SPIEl " 
IHEBEG, lHEMAI, IHEOCL 

Function: 

Storage management in a non-Il.ul ti tasking 
environment. 

Entry point IHESADA (Get DSA): 

Function: 

To provide a DSA for a procedure or 
begin block and to set DR to pOint to 
it,. 

Linkage: 

RO: Length of DSA 
DR: A(Current save area) 

Called by: Prologues 

Ent~oint lHESADB (Get VDA): 

Function: 

To get a VDA for compiled code; sets 
RA=A(VDA) • 

Linkage: 

RO: Length of VDA (excluding control 
words) 

DR: A(Current save area) 

Called by: compiled code 

En:t!:L point 
variable): 

Function: 

IHESADD (Get CONTROLLED 

To provide storage for an allocation of 
a controlled variable, and to place the 
address of its fourth word in its 
pseudo-register. 

Linkage: 

RO: Length of area (not including con­
trol words) 

RA: A(Controlled-variable pseudo­
register) 

Called by: compiled code 

Entry point IHESADE (Get LWS): 

Function: 

To provide a new LWS. and to update the 
LWS pseudo-registers. 

Linkage: None 

Called by: Library modules 
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Entry point IHESADF (Get Library VDA): 

FUnction: 

To provide a VDA for library modules 
a.nd to set RA = A{VDA). 

Linkage: 

RO: Length of VDA (including control 
words) 

Called by: Library modules 

Entry point IHESAFA (END): 

FUnction: 

]i'rees the DSA current at entry together 
,qith its associated VDAs. Request to 
1:ree the DSA of the main procedure 
results in raising FINISH" closing all 
opened files, releasing automatic stor­
age to the supervisor and finally 
returning to the supervisor with a 
return code of zero. 

Linkage: None 

Called by: Epilogues 

~Y point IHESAFB (RETURN): 

Function: 

}~rees all chain elements up to and 
including the last procedure DSA in the 
chain. Can terminate a main procedure 
as in IHESAFA. 

Linkage: None 

Called by: Compiled code 

Entry pOint IHESAFC (GO ~O): 

FUnction: 

'rhe DSA indicat.ed by the invocation 
count, or pointed to by DR, is made 
current. All chain elements up to this 
))SA, with the exception of its VDAs and 
itself, are freed. 

Linkage: 

RA: A(Eight-byte word-aligned parameter 
list) 

Parameter list: 
WOrd 1 = Either Invocation count 

(sign bit of word 2 0) 
Or PR offset (sign bit of 
word 2 = 1) 

Word 2 = A(Location to which control 
is to be returned) 

Called by: Compiled code 
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Entry point IHESAFD (Free VDJ/LWS) 

Function: 

Frees the VDA or LWS at the end of the 
DSA chain. 

Linkage: 

IHEQSLA: A(VDA or LWS to be freed) 
(A VDA or LWS can be freed only when it 

is the last allocation) 

Called by: Compiled code, library modules 

~nt~-20int IHESAFF (Free cont:rolled 
variable): 

Function: 

Frees the latest allocation of a con­
trolled variable, and upda'tes the ass0'­
ciated pseudo-register. 

Linkage: 

RA: A(Controlled variable pseudo­
register) 

Called by: Compiled code 

Entry point IHESAFQ 

Function: 

To close all files and to return to the 
supervisor. 

Linkage: None 

Called by: Library modules 

En£~Y-Qoint IHESAPA 

Function: 

1. To provide a PRY and LWS for a main 
procedure, and to issue a SPIE 
macro; then to transfer control to 
an address constant named IHEMAIN. 

2. To pass a PARM parameter from the 
EXEC card. 

Linkage: 

L{PRV) from linkage editor 
L(LWS) from assembly of IHELIB 

Called by: Initial entry 

Entry Point IHESAPB 

Function: 

As for IHESAPA" except that the code 
handling PARM parameter is bypassed. 



Linkage: 

L(PRV) from linkage editor 
L(LWS) from assembly of IHELIB 

Elntry poi nt IHESAPC 

Function: 

As for IHESAPA, but also reserves a 
512-byte area for optimization purpos­
es. 

Linkage: 

L(PRV) from linkage editor 
L(LWS) from assembly of IHELIB 

Entry point IHESAPD 

Function: 

As for IHESAPB" but also reserves a 
512-byte area for optimization purpos­
es. 

Linkage: 

L(PRV) from linkage editor 
L{LWS) from assembly or IHELIB 

Eptry point IHESARA 

FUnction: 

To restore the environment of a program 
to what it was before: 

1. the execution of an ON statement 
associated with the on-unit to be 
entered" or 

2. the passing of the entry parameter 
associated with the called proce­
dure. 

Then to branch to the on-unit or the 
procedure. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(Entry parameter). The entry param­
eter is an a-byte field containing: 

1st word: On-unit or entry address 

2nd word: Invocation count of the 
DSA associated with eith­
er the passing procedure 
or the procedure in which 
the ON statement was exe­
cuted 

Called by: Compiled code" IHEERR 

Entry point IHESARC 

Function: 

To place the return code in the pseudo­
register IHEQRTC. 

Linkage: 

RA: A(Parameter list) 
Parameter 1 ist.: 

A(Return code) (The 
fixed binary 
prceision. ) 

Called by: Compiled code 

IH~SHL 

Calls: IHEEXL 

Entry point IHESHLS 

Function: 

ret urn code is 
with default 

SINH(x), where x is real long floating­
point. 

Linkage: 

RA: A Parameter list) 
Parameter list: 

A(x) 
A(Target) 

Called by: Compiled code 

Entry point IHESHLC 

Function: 

COSH(x)~ where x is real long floating­
point. 

Linkage: As for IHESHLS 

Called by: Compiled code 

IHESH~ 

Calls: IHEEXS 

Entry point IHESHSS 

Function: 

SINH(x)" where 
floating-point. 

Linkage: 

x 

RA: A(Parameter list) 
Parameter list: 

A(x) 
A(Target) 

Called by: Compiled code 

is real short 
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Entry point IHESHSC 

Function: 

COSH (x), where 
:E loa ting-poi nt,. 

x 

Linkage: As for IHESHSS 

Called by: Compiled code 

Calls: IHEDMA" IHEJXI 

Entry point: IHESMFO 

Function: 

is real short 

SUM for an interleaved array of real 
fixed-point binary or decimal elements. 
Result is real short or long floating­
point. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

[lA (ADV) 

A(Number of dimensions} 
A(DED of the array) 
[l .... (Target) 
A(DED for target} 

Called by: Compiled code 

IHESMQ 

calls: IHEJXI 

Entry point IHESMGR 

FUnction: 

SUM for an interleaved array of real 
short floating-point elements. Result 
is real short floating-point,. 

Linkage: 

RA: A(Parameter list} 
Parameter list: 

A (ADV) 
A(Number of dimensions) 
A (Target) 

Called by: Compiled code 

Entry point IHESMGC 

Function: 
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SUM for an interleaved array of complex 
short floating-point elements. Result 
is complex short floating-point. 

Linkage: As for IHESMGR 

Called by: compiled code 

IHESMH 

Calls: IHEJXI 

Entry point IHESMHR 

Function: 

SUM for an interleaved array of real 
long floating-point elements. Result 
is real long floating-point. 

Linkage: 

RA: A(Parameter list} 
Parameter list: 

A(ADV) 
A(Number of dimensions} 
A(Target) 

Called by: Compiled code 

Entry point IHESMHC 

Function: 

SUM for an interleaved array of complex 
long floating-point elements. Result 
is complex long floating-point. 

Linkage: As for lHESMHR 

Called by: Compiled code 

IHESMX 

Calls: IHEDMA, IHEJXI 

Entry point: IHESMXO 

Function: 

SUM for an interleaved array of complex 
fixed-point binary or decimal elements. 
Result is complex short or long floating­
point .• 

Linkage: 

RA: A(Parameter list} 
Parameter list: 

A(ADV} 
A(Number of dimensions) 
A(DED of the array} 
A(Target) 
A(DED for target) 

Called by: compiled code 



IHESNL 

Entry point IHESNLS 

Function: 

SINCx), where x is real long floating­
point. 

Linkage: 

RA: ACParameter list) 
Parameter list: 

A(x) 
A (Target) 

Called by: Compiled code, IHEEXZ, IHESNZ 

Entry point IHESNLZ 

Function: 

SINOCx), where x is real long floating­
point. 

Linkage: As for IHESNLS 

Called by: Compiled code 

Entry point IHESNLC 

Function: 

COSCx), where x is real long floating­
point. 

Linkage: As for IHESNLS 

Called by: Compiled code, IHEEXZ, IHESNZ 

Entry point IHESNLK 

Function: 

COSOCx), where x is real long floating­
point. 

Linkage: As for IHESNLS 

Called by: Compiled code 

IHESNS 

Entry point IHESNSS 

Function: 

SIN(x), where x is real short floating­
point. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(x) 
A(Target) 

Called by: Compiled code, IHEEXW, IHESNW 

Entry point IHESNSZ 

Function: 

SIND(x), where 
floating-point. 

x 

Linkage: As for IHESNSS 

Called by: Compiled code 

En~~oint IHESNSC 

Function: 

is real short 

COS(x), where x is real short floating­
point. 

Linkage: As for IHESNSS 

Called by: Compiled code, IHEEXW, IHESNW 

Ent~-20int IHESNSK 

Function: 

COSD(x), where 
floating-point. 

x 

Linkage: As for IHESNSS 

Called by: Compiled code 

IHESNW 

Calls: IHEEXS, IHESNS 

Entry point IHESNWS 

Function: 

is real short 

SIN (z) " where 
floating-point. 

z is complex short 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(z) 
A(Target) 

Called by: Compiled code 

Entry point IHESNWZ 

Function: 

SINH(z), where z is complex short 
floating-point. 
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Linkage: As for IHESNWS 

Called by: Compiled code 

Elntry point IHESNWC 

Function: 

COS(z), where 
floating-point .. 

z is complex short 

Linkage: As for IHESNWS 

Called by: Compiled code 

Entry point IHESNWK 

Function: 

COSH{z)" where z is complex short 
floating-point. 

Linkage: As for IHESNWS 

Called by: Compiled code 

Calls: IHEEXL, IHESNL 

Function: 

SIN (z ) " where 
floating-point. 

Linkage: 

z 

RA: A{Parameter list) 
Parameter list: 

A{z) 
A(Target) 

Called by: Compiled code 

Entry point IHESNZZ 

Function: 

is complex long 

SINH(z), where 
floating-point. 

z is complex long 

Linkage: As for IHESNZS 

Called by: Compiled code 

Entry point IHESNZC 

Function: 

COS(z), where z 
floating-point. 

Linkage: As for IHESNZS 

Called by: Compiled code 
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is complex long 

Entry point IHESNZK 

Function: 

COSH(z), where 
floa ting-point .• 

z is complex long 

Linkage: As for IHESNZS 

Called by: Compiled code 

IHESQL 

Entry point: IHESQLO 

Function: 

SQRT(x), where x is real long floating­
point. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(x) 
A(Target) 

Called by: Compiled code, IHEABZ" IHESQZ 

Entry point: IHESQSO 

Function: 

SQRT(x) , where x is real short floating­
point.o 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(x) 
A(Target) 

Called by: Compiled code, IHEABW, IHESQW 

IHESQW 

Calls: IHESQS, IHEABW 

Entry point: IHESQWO 

Function: 

SQRT(z). where 
floating-point. 

Linkage: 

z 

RA: A(Parameter list) 
Parameter list: 

A(z) 
A(Target) 

Called by: Compiled code 

is complex short 



IHESQZ 

calls: IHEABZ, IHESQL 

Entry point: IHESQZO 

Function: 

SQRT (z) " where 
floating-point. 

Linkage: 

z 

RA: A(Parameter list) 
Parameter list: 

A(z) 
A (Target) 

Called by: Compiled code 

IHESRC 

Entry point IHESRCA 

Function: 

is complex long 

Returns SDV of erroneous field 
(ONSOURCE pseudo-variable). If used 
out of context. the ERROR condition is 
raised. 

Linkage: 

RA: A(Parameter list) 
Parameter list: ACDummy SDV) 

Entry point IHESRCB 

Function: 

Assigns erroneous character to target 
(ONCHAR built-in function). If used 
out of context, then 'blank' is 
returned. 

Linkage: 

RA: A(Parameter list) 
Parameter list: A(Target SDV) 

Entry point IHESRCC 

FUnction: 

Returns SDV of erroneous field 
(DATAFIELD). If used out of context, a 
null string is returned. 

Linkage: As for IHESRCA 

Entry point IHESRCD 

Function: 

Returns SDV of erroneous character. 
(ONCHAR pseudo-variable). If used out 
of context, the ERROR condition is 
raised. 

Linkage: As for IHESRCA 

Entry point IHESRCE 

Function: 

Returns SDV of the name of the file 
(ONFILE) which caused entry to the 
current ON block. If used out of 
context a null string is returned. 

Linkage:' As for IHESRCA 

En~~oint IHESRCF 

Function: 

Returns 
(ONSOURCE 
out of 
returned. 

SDV of erroneous field 
built-in function). If used 

context, a null string is 

Linkage: As for IHESRCA 

Entry point: IHESRDA 

FUnction: 

Returns SDV of current key (ONKEY built­
in function). If used out of context~ a 
null string is returned. 

Linkage: 

RA: A(Parameter list) 
Parameter list: A(Dummy SDV) 

IHESRT 

Calls: 

IHESA., IHETSA, supervisor 
FREEMAIN, LINK, SPIE), SORT 

Function: 

(GETMAJ;N, 

To call dynamically, through the use of 
a LINK macro, the operating system 
SORT/MERGE from within a PLII proce­
dure, and, optionally, permitting the 
use of SORT/MERGE user exits E15 and 
E35 to invoke PL/I exit procedures 
contained within the calling PL/I pro­
cedure. 
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Entry point IHESRTA 

Function: 

To call operating system SORT/MERGE to 
sort a predefined file (SORTIN) placing 
the sorted records on another predef­
ined file (SORTOUT). 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

1. A(A character string which rep­
resents the SORT/MERGE control 
card to describe the sort fields 
contained in the record.) 

2. A(A character string which rep­
resents the SORT/MERGE control 
card to describe the record for­
mat of the records which are to 
be sorted.) 

3. A(A fixed binary value specifying 
the amount of core storage avai­
lable to SORT/MERGE.) 

4. A(A fixed binary value to be used 
as a return code from the sort. 
A return code of 0 indicates the 
successful completion of the 
sort. 16 indicates an unsuccess­
ful sort operation.) 

5. A(SDV for the DD name replacement 
string). This is an optional 
parameter. 

Called by: Compiled code (PL/I source 
statement) 

Entry point IHESRTB 

Function: 
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To call operating system SORT/MERGE to 
sort individual records., passed to 
SORT/MERGE through user exit E15 by a 
PL/I exit procedure., onto a predefined 
f lIe (SORTOUT). 

Linkage: 

RA: ACParameter list) 
Parameter list: 

1., 2, 3, and 4 are as for IHESRTA 

5. A(The PL/I functional procedure 
entry name invoked by SORT/MERGE 
user exit E15. This exit proce­
dure returns a character string 
representing a record which is to 
be included in the sort.) 

6. as for 5 in IHESRTA 

called by: compiled code (PL/I 
statement) 

Entry point IHESRTC 

Function: 

source 

To call operating system SORT/MERGE to 
sort a predefined file CSORTIN), pass­
ing individual sorted records through 
SORT/MERGE user exit E35 to a PL/I exit 
procedure. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

1., 2, 3, and 4 are as for IHESRTA 

5. Not used 

6. ACThe PL/I procedure entry name 
invoked by SORT/MERGE user exit 
E35. This exit procedure 
receives a sorted record from the 
sort. ) 

7. as for 5 in IHESRTA 

called by: Compiled code (PL/I 
statement) 

Entry point IHESRTD 

Function: 

source 

To call operating system SORT/MERGE to 
sort individual records passed to the 
sort by an exit procedure, through user 
exit E15, and to pass the sorted 
records, through user exit E35. to an 
exit procedure. 



Linkage: 

RA: A(Parameter list) 
Parameter list: 

1, 2, 3~ and 4 as for IHESRTA 
5. as for IHESRTB 
6. as for IHESRTC 
7. as for 5 in IHESRTA 

Called by: Compiled code (PL/I source 
statement) 

IIHESSF 

Calls: IHEDMA, IHEJXS 

Entry point: lHESSFO 

Function: 

SUM for a simple array of real fixed­
point binary or decimal elements. Result 
is real short or long floating-point. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A (ADV) 
A(Number of dimensions) 
A(DED of the array) 
A (Target) 
A(DED for target) 

Called by: Compiled code 

IHESS§ 

Calls: IHEJXS 

Entry point IHESSGR 

Function: 

SUM for a simple array of real short 
floating-point elements. Result is 
real short floating-point. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A (ADV) 
A(Number of dimensions) 
A(Target) 

Called by: Compiled code 

Eintry point IHESSGC 

Function: 

SUM for a simple array of complex short 
floating-point elements,. Resul t is 
complex short floating-point. 

Linkage: As for I,HESSGR 

Called by: Compiled code 

IHESSH 

Calls: IHEJXS 

Entry point IHESSHR 

Function: 

SUM for a simple array of 
floating-point elements. 
real long floating-point. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A (ADV) 
A(Number of dimensions) 
A(Target) 

·Called by: Compiled code 

Entry point IHESSHC 

Function: 

real 
Resul t 

long 
is 

SUM for a simple array of complex long 
floating-point elements. Result is 
complex long floating-point. 

Linkage: As for IHESSHR 

Called by: Compiled code 

calls: IHEDMA, IHEJXS 

Entry point: IHESSXO 

Function: 

SUM for a simple array of complex fixed­
point binary or decimal elements. Result 
is complex short or long floating-point. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A (ADV) 
A(Number of dimensions) 
A(DED of the array ) 
A(Target) 
A(DED for target) 

Called by: compiled code 
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~.Q 

calls: IHEJXI 

Entry point IHESTGA 

Function: 

Given a structure dope vector and its 
DVD, returns a fullword containing the 
string length which would result from 
the concatenation of all the elements 
of the structure. 

Linkage: 

HA: A(Structure dope vector) 
RB: A(DVD) 
RC: A(One-word target field) 

Called by: Compiled code 

Entry point IHESTGB 

Function: 

Given a structure dope vector and its 
DVD, assigns the result of 
concatenating all the elements of the 
structure to a string target. 

Linkage: 

RA: A(Structure dope vector) 
HB: A (DVD) 
RC: A(Target) 

Called by: Compiled code 

IHESTR 

Calls: IHESA" IHETSA 

Entry point IHESTRA 

FUnction: 

~'o compute the address of the f irs't 
element of a structure and the total 
length of the structure" using a com­
plete structure dope vector. The 
:I:'esult in the two-word target field is: 

1st word: A(Start of structure), in 
bytes and bit offset 

2nd word: Length of structure, 
bytes 

in 

Linkage: 

RA: A(Structure dope vector) 
RB: A(DVD) 
RC~ A(Two-word target) 

Called by: Compiled code 
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Entry point IHESTRB 

o 

Function: 

Given a partially completed structure 
dope vector, to map a structure com­
pletely, namely: 

1. Locating each structure base ele­
ment on the alignment boundary 
required by its data type. 

2. Calculating the offset of the start 
of each base element from the byte 
address of the beginning of the 
structure. 

3. Calculating the multipliers of all 
arrays appearing in the structure 
and calculating the offset of the 
virtual origin of each array from 
the byte address of the beginning 
of the structure. 

4. Calculating the total length of the 
structure. 

5. Calculating the offset from the 
maximum alignment boundary in the 
struct ure to the by,te address of 
the start of the struc'ture. 

The r~sult is a completed structure 
dope vector" and a targe't field which 
contains: 

7 8 31 
r-----------------------------------------, 
I Zero I 
~-------------T---------------------------~ 
I Offset I Length I L _____________ ~ ___________________________ J 

Offset: Offset in bytes from the maximum 
alignment boundary in the structure 
to the start of the structure 

Length: Length of structure, in bytes 

Linkage: As for IHESTRA 

Called by: Compiled code 

Entry point IHESTRC 

Function: 

As for IHESTRB, but using the COBOL 
structure mapping algorithm. 

Linkage: As for IHESTRA 

Called by: compiled code 

IHETAB 

Base address of table: IHETABS 



Fu~tion: 

This module is a table of default infor­
mation provided for use at ins'tallation 
or when individual program replacements 
are required.. It contains: 

1. Default PAGESIZE" LINESIZE" and left 
and right margin positions for all 
PRINT files. 

2. 

IHEl'CV 

Defaul t 
list- and 
output. 

tabulation positions 
data-directed PRINT 

Calls: Supervisor (FREEMAIN,GETMAIN) 

Entry point IHETCVA 

Function: 

for 
file 

To provide storage for an allocation of 

Linkage: 

RA: A(Source event variable) 

RB: ACTarget event variable) 

Called by: Compiled code 

Entry point: IHETERA 

Function: 

To search for a matching ON field ini a 
multitasking environment by chaining 
through DSAs and PRV VDAs. A return code 
is set in register BR to indicate the 
result of the search. 

Linkage: DR: ACLWE) 

Called by: IHEERR 

IHETEV 

a controlled variable in a multitasking (Calls: Supervisor CCHAP,POST"WAIT) 
environment, and to place the address 
of its fourth word i.n its pseudo- Entry point: IHETEVA 
register. 

Linkage: 

RO: Length of area Cexcluding control 
words) 

RA: ACControlled-variable 
pseudo-register) 

Called by: Compiled code 

Entry point IHETCVB 

Function: 

Frees the latest 
controlled variable 
task, and updates 
pseudo-register. 

Linkage: 

allocation of a 
in the current 
the associated 

RA: A(Controlled-variable 
pseudo-register) 

Called by: Compiled code 

I:HETEA 

I Calls: Supervisor (CHAP" POST" WAIT) 

Entry point: IHETEAA 

Function: Event variable assignment. 

Function: 

COMPLETION pseudo-variable (COMPLETION(v) 
= expression): sets the specified event 
variable complete or incomplete according 
to the evaluation of the expression. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(Event variable) 
A(Fullword to hold completion value (in 
bit 24» 

Called by: Compiled code 

IHETEX 

Calls: 

IHEERT" IHEPTT supervisor CWTO, LOAD, 
DELETE., EXTRACT, ENQ, DEQ, PUT) 

En~oint IHETEXA 

Function: 

To generate a message when a task has 
been terminated while still active due 
to the freeing of the block in which 
the task was attached. 

Linkage: 

RA contains the address of a VDA which 
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contains space for the creation of the 
message and the following parameters: 

A (IHEPTTB) 
A (Symbol table entry for which the 

task has been terminated) 
A(IHEQSPR) 

Called by: lHETSA 

Entry pOint IHETEXB 

Function: 

~ro generate a message when a task has 
been abnormally terminated by the oper­
ating system. 

Linkage: 

lDR points to an area of storage conta­
ing a save area, an area for the 
creation of the message and the follow­
ing parameters: 

Completion code 
A (Symbol table entry for the task 

which has been terminated) 
A(IHEQSPR) 

Called by: lHETSA 

IHETHL 

Calls: IHEEXL 

Entry point: IHETHLO 

Function: 

TANH(x), where x is real long floating­
point. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(x) 
A (Target) 

Called by: Compiled code, IHETNZ 

IHETHS 

Calls: IHEEXS 

Entry point: IHETHSO 

Function: 

~NH(x), where x is real short floating­
point. 

Linkage: 
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RA: A(Parameter list) 
Parameter list: 

A(x) 
A(Target) 

Called by: Compiled code., lHETNW 

Entry point IHETNLR 

Function: 

TAN(x), where x is real long floating­
point... 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(x) 
A(Target) 

Called by: Compiled code, IHETNZ 

Entry point IHETNLD 

Function: 

TAND(x) " where x is real long floating­
point. 

Linkage: As for IHETNLR 

Called by: Compiled code 

IHETNS 

Entry point IHETNSR 

Function: 

TAN(x), where x is real short floating­
point. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(x) 
A(Target) 

Called by: Compiled code, IHETNW 

En~point IHETNSD 

Function: 

TAND (x) " where 
floating-paint. 

x 

Linkage: As for IHETNSR 

Called by: Compiled code 

IHETNW 

Calls: IHETHS, IHETNS 

is real short 



E!ntry point IHETNWN 

Function: 

TAN(z), where Z is 
floating-point. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(z) 
A (Target) 

Called by: Compiled code 

Entry point IHETNWH 

Function: 

complex 

TANH(z), where z is complex 
floating-point. 

Linkage: As for IHETNWN 

Called by: Compiled code 

IHETNZ 

Calls: IHETHL, IHETNL 

Entry pOint IHETNZN 

Function: 

TAN (z) , where 
floating-point. 

Linkage: 

z is 

RA: A(Parameter list) 
Parameter list: 

A(z) 
A (Target) 

Called by: Compiled code 

Entry point IHETNZg 

Function: 

TANH(z), where z is 
floating-point. 

Linkage: As for IHETNZN 

Called by: Compiled code 

IHETOM 

complex 

complex: 

Calls: Supervisor (WTO, EXTRACT) 

short 

short 

long 

long 

Entry point IHETOMA 

Function: 

Issues WTO macro instruction if the 
program does not have a main procedure. 

Linkage: 

DR points to an area of storage which 
is used as a save area and as workspace 
to build up the message. 

Called by: IHEBEG 

Function: 

Issues WTO macro instruction if the PRV 
is longer than 4096 bytes. 

Linkage: 

As for lHETOMA 

Called by: IHEBEG 

En~~y-point IHETOMC 

Function: 

Issues WTO 
has been an 
handler. 

macro instruction if there 
interrupt in the error 

Linkage: 

As for lHETOMA 

Called by: IHEERR 

Function: 

Issues WTO macro instruction if the 
major task of a multitasking program 
has been terminated with an ABEND. The 
message contains the completion code. 

Linkage: 

As for IHETOMA 
completion code is 
pointed to by DR. 

Called by: IHETSA 

but in 
passed 

addition the 
in the area 
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Entry point IHETOME 

Function: 

Issues WTO macro instruction if there 
is an abnormal KEY condition when CLOS­
ING a file after a LOCATE statement. 
The file may be INDEXED (with RKP * 0) 
or REGIONAL. 

Linkage: as for IHETOMA 

Called by: IHEOCL, IHEOCT 

IHETPB 

Entry point: IHETPBA 

Function: 

PRIORITY built·-in function: returns the 
priority of a named task relative to the 
priority of the current task. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A (Task variable) 
A(Fullword target field) 

Called by: Compiled code 

IHETPR 

I COall s: supervisor (CHAP, POST, wAIT) 

Entry point: IHETPRA 

Function: 

PRIORITY pseudo-variable (PRIORITY(v) 
E~xpression) : sets the priority of the 
specified task to the given value rela­
tive to the priority of the current task. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A (Task variable) " or zero (if current 
task) 
A(Relative priority) 

Called by: Compiled code 

IHETSA 

calls: 

Supervisor (ATTACH, CHAP, DEQ, DETACH, 
EXTRACT, FREE MAl N" GETMAIN, IDENTIFY, 
I,INK, POST, SPIE, WAIT, WTO), IHEBEG, 
IHEERR, IHEMAI, IHEOCL, IHETEX 

Function: 
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Object program management in a multitask­
ing environment. 

Ent~oint IHETSAA 

Function: 

1. Obtains storage for the PRV VDA, 
task variable, and event variable 
for the major task, and for the 
STOP ECB, message ECB and pointer 
to the chain of ECBs of the message 
tasks. 

2. Attaches the PL/I 
then enters a 
either the event 
major task or 
completed, or an 
mination message 

major task and 
wait state until 
variable for the 
the STOP ECB is 
abnormal task ter­
is to be printed. 

The execution of IHETSAA is termed the 
control task. Return is made to the 
calling program when files have been 
closed and storage released. (See 
IHETSAE. ) 

Linkage: 

L(PRV) from linkage editor 
L(LWS) from assembly of IHELIB 

Called by: 

Program that calls the PL/I program. 

Entry point IHETSAC 

Function: 

To place the return code in the pseudo­
register IHEQRTC. 

Linkage: 

RA: A(Parameter list) 
Parameter List: . 

A(Return code) (The return code is 
fixed binary with default precision .• ) 

Called by: Compiled code 

Entry point IHETSAD (Get DSA~ 

Function: 

To provide a DSA for a procedure or 
begin block and to set DR to point to 
it. 

Linkage: 

RO: Length of DSA 
DR: A(Current save area) 

Called by: Prologues 



Entry point IHETSAE (END) 

Function: 

Frees the DSA current at entry and its 
associated VDAs, and abnormally 
terminates any tasks attached in the 
block. A request to free the first DSA 
in a subtask results in the closing of 
all files opened# the dequeuing of 
resources enqueued, and the release of 
all dynamic storage allocated in that 
task. A request to free the DSA, of the 
main procedure also raises the FINISH 
condition, but does not cause con­
trolled storage allocated in the major 
task to be freed. 

Linkage: None 

Called by: Epilogues 

Entry point IHETSAF (Free VDA/LWS) 

Function: 

Frees the VDA or LWS at the end of the 
DSA chain. 

Linkage: 

IHEQSLA: A(VDA or LWS to be freed) 
Only the most recently allocated VDA or 
LWS can be freed. 

Called by: compiled code, library modules 

Entry point IHETSAG (GO TO) 

Function: 

The DS~ indicated by the invocation 
count, or pointed to by DR# is made 
current. All chain elements up to this 
DSA# with the exception of its VDAs and 
itself# are freed. Any active tasks 
attached to the DSAs freed are abnor­
mally terminated. 

Linkage: 

RA: A(Eight-byte word-aligned parameter 
list) 

Parameter list: 

Word l=either Invocation count (sign 
bit of word 2=0) 

or PR offset (sign bit of 
word 2=1) 

Word 2=A(Location to which control is 
to be ret urned) 

Called by: Compiled code 

Entry point IHETSAL (Get LWS) 

Function: 

To provide a new LWS" and to update the 
LWS pseudo-registers. 

Linkage: None 

Called by: Library modules 

Ent~oint IHETSAM 

Function: 

Initializes the PRV and primary LWS for 
the major task. Issues a SPIE macro 
instruction and branches to the main 
procedure. 

Linkage: 

RA: A(Parameter list) 
Parameter list contains control infor­
mation from the control task. 

Attached by: 

IHETSAA, IHETSAP 

~g~~point IHETSAN 

Function: 

To change the environment of a program 
to that which exis ted a t the time of 

1. the execution of an ON statement 
associated with the on-unit to be 
entered, or 

2. the passing of the entry parameter 
associated with the called proce­
dure. 

Then to branch to the on-unit or the 
procedure. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(Entry parameter). The entry param­
eter is an 8-byte field containing: 

1st word: On-unit or entry address 

2nd word: Invocation count of the DSA 
associated with either the 
passing procedure or the 
procedure in which the ON 
statement was executed 

Called by: compiled code, IHEERR 
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Entry point IHETSAP 

Function: 

As IHETSAA, but also passes a PARM 
parameter from the the EXEC card. 

Linkage: 

L(PRV) from linkage editor 
L(LWS) from assembly of IHELIB 

Called by: Initial entry 

Entry point IHETSAR (RETURN) 

Function: 

Frees all chain elements up to and 
including the last procedure DSA in the 
chain. Terminates the main procedure 
and subtasks as in IHETSAE. 

Linkage: None 

Called by: Epilogues 

Entry point IHETSAS 

Function: 

1. Allocates storage for a subtask's 
PRV VDA, and copies into it the PRV 
of the attaching task, any ON 
fields in the attaching DSA~ and 
the argument list created by com­
piled code. 

2. Issues a SPIE macro instruction and 
branches to the called procedure. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(Task variable) (Byte 0 
no PRIORITY option~ bytes 
if no TASK option) 
A(Event variable) (Zero 

priority 
procedure) 
attaching task) 
attaching task) 

X 'SO' if 
1 - 3 a 

if no EVENT 
option) 
Relative 
A(called 
A(PRV of 
A(DSA of 
Argument 
(omitted 

list for called procedure 
if no argument list) 

Attached by: IHETSAT 

Entry point IHETSAT 

Function: 

140 

To implement a CALL statement with a 
task option: 

1. Initializes the subtask's task and 
event variables. 

2. Attaches the subtask initialization 
routine (IHETSAS). 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(Task variable> (Byte a = X'SO' if 
no PRIORITY option~ bytes 1 - 3 = 0 
if no TASK option) 
A(Event variable) (Zero if no EVENT 
option) 
Relative priority 
A(Called procedure) 
Reserved 
Reserved (X'SO' if no argument list) 
Variable length argument list for 
called procedure (Omitted if no argu­
ment list: X'SO' in first byte of 
last word indicates end of list.) 

Called by: Compiled code 

~D~~oint IHETSAV (Get VDA) 

Function: 

To get a VDA for compiled code: sets 
RA=A(VDA) • 

Linkage: 

RO: Length of VDA (excluding control 
words) 

DR: A(Current save area) 

Called by: Compiled code 

Ent~oint IHETSAW (Get Library VDA) 

Function: 

To provide a VDA for library modules 
and to set RA = A(VDA) 

Linkage: 

RO: Length of VDA (including control 
words) 

Called by: Library modules 

En~oint IHETSAX 

Function: 

End-of-task exit routine (ETXR): 
detaches the TCB of a PL/I terminated 
task. If the task is abnormally termi­
nated by the operating system, the 
control task is posted (by the POST 
macro) in order to print a message on 
SYSPRINT. 

Linkage: None 

Called by: supervisor 



Eptry point IHETSAY 

Function: 

Completes the implementation 
closes all opened files, 
dynamic storage" and posts the 
to cause control to return 
control task. 

Linkage: 

RA: Return code 

Called by: IHEDUM, IHETSS 

Entry point IHETSAZ 

Function: 

of STOP: 
releases 
STOP ECB 
to the 

Abnormal end of task: closes all files 
opened in task" releases dynamic: stor­
age, and terminates the task and all 
subtasks attached by it. 

Linkage: 

RA: Return code 

Called by: IHEDUM, IHEERR, IHETSE 

Calls: IHEERR" IHETSA 

Entry point: lHETSEA 

Function: 

To abnormally terminate the current task" 
and to raise the FINISH condition if the 
current task is the major task. 

Linkage: None 

Called by: Compiled code 

IHETSS 

Calls: IHEERR, IHETSA 

Entry point: lHETSSA 

Function: 

To raise the FINISH condition and abnor­
mally terminate the PL/I program in a 
multitasking environment. 

Linkage: None 

Called by: Compiled code 

IHETSW 

Calls: 

Supervisor (CHAP" FREEMAIN" POST" WAIT) , 
IHEJXI" IHETSA, the I/O transmission 
module whose address is in the FCB. 

Entry point IHETSWA 

Function: 

To determine whether a specified number 
of events has occurred. If not, to 
wait until the required number is com­
plete, and, in the case of I/O events, 
to branch to the I/O transmission 
module (which raises I/O conditions if 
necessary). This module is used in a 
mul titasking environment. 

Linkage: 

RA: ACparameter list) 
Parameter list: 

Word 1: 

1. If all events are to be waited 
on: 

Byte 0 = X'FF' 
Bytes 1-3 not used 

2. If a specified number CN) of 
events is to be waited on: 

Byte 0 = X'OO' 
Bytes 1-3 = A(N) 

Subsequent words Cone for each ele­
ment or array event): 

1. Array event: 

Byte 0 = dimensionality 
Bytes 1-3 = ACADV) 

2. Element event: 

Byte 0 = X' 00 ' 
Bytes 1-3 = A(EVENT variable) 

(The high-order byte of the last 
argument indicates the end of the 
parameter list.) 

Called by: Compiled code 

IHEUPA 

Entry Point IHEUPAA 

Function: 

To zero the real part of a complex 
coded data item and to return the 
address of the fmaginary part. 
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Linkage: 

RA: A(Source) 
RB: A(Source OED) 
WRCO: A(lmaginary part) 

Called by: lHEOCN 

Entry Point lHEUPAB: 

Punction: 

To return the address of the imaginary 
part of a complex coded data item if 
switch is on, and to zero the imaginary 
part if switch is off. 

r.~inkage : 

RA: A(SOurce) 
RB: A(Source OED) 
WSWA: switch for update address only 
WRCO: A(lmaginary part) 

Called by: 

lHEDBN, lHEDCN. lHEOlA" lHEDID" lHEOlE, 
lHEONC, lHEDOM i lHEVCS 

lHEUPB 

Calls: lHEDMA 

Entry Point lHEUPBA: 

Function: 

To zero the real part of a complex 
numeric field and to return the address 
of the imaginary part. 

Linkage: 

RA: A(Source) 
RB: A(SOurce OED) 
WRCO: A(lmaginary part> 

Called by: lHEOCN 

Entry Point lHEUPBB: 

Function: 
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To return the address of the imaginary 
part of a complex numeric field if 
switch is on" and to zero the imaginary 
part if switch is off. 

Linkage: 

RA: A(Source) 
RB: A(Source DEO) 
WSWA: Switch for update address only 
WRCD: A(lmaginary part) 

Called by: 

lHEOBN, lHEDCN, lHEOlA, IHEOlD, lHEOlE, 
lHEOOM 

lHEVCA 

Entry Point: lHEVCAA 

Function: 

To define the attributes of arithmetic 
data in character form by producing a OED 
(fla,gs, p, q). 

Linkage: 

RA: A(Target OED) 
WNCP: A(Start and end addresses of data 

to be analysed) 

Called by: 

lHEDlA, lHEDlM, lHEDOM, lHELOl 

IHEVCS 

Calls: 

lHEDMA. lHEDNB" IHEDNC, I HEUPA" lHEUPB 

Entry point lHEVCSA 

Function: 

To direct the conversion of character 
representation of complex data to 
internal string data. The character 
data is first converted to coded com­
plex" with attributes derived from the 
real and imaginary parts of the source 
data (according to the arIthmetic con­
version package rules) and then con­
verted to string. 

Linkage: 

RA: ,A(Parameter list) 
Parameter list: 

A(Start and end addresses of real 
data) 

A(Real OED) 
A(Start and end addresses of imag-

inary data) 
A(lmaginary OED) 
A (Target SDV) 
A (Target OED) 
A(Real FED) 
A( Imaginary FED). 



Called by: lHEDIM, IHEDOM, IHELDI 

Entry point lHEVCSB 

Function: 

As for IHEVCSA but the conversion is to 
coded complex only .• 

Linkage: As for IHEVCSA 

Called by: As for IHEVCSA 

IHEVFA 

Calls: 

IHEVKF, IHEVKG, IHEVPB, IHEVPC t, IHEVPD 

Entry point: IHEVFAA 

Function: 

Radix conversion: binary to decimal~ 
To convert long floating-point to packed 
decimal intermediate. 

Linkage: 

WINT: Long precision floating-point 
number 

Called by: IHEVFD" IHEVFE., I HEVPGr, IHEVPH 

IiHEVFB 

Entry point: IHEVFBA 

Function: 

To convert a long prec1s10n floating­
point number to a fixed-point binary 
number with specified precision and scale 
factor. 

Linkage: 

WINT: Long precision float ing- point 
number 

WRCD: A(Target) 
A (Target DED) 

Called by: 

IHEVFD, IHEVFE, IHEVPA, IHEVPG, IHEVPH 

IHEVFC 

Entry point: IHEVFCA 

Function: 

To convert a long floating-point number 
to a floating-point variable with speci­
fied precision. 

Linkage: 

~INT: Long-precision floating-point num­
ber 

~RCD: A(Target) 
A(Target DED) 

Called by: 

IHEVFD" I HEVFEr, lHEVPA" lHEVPG., lHEVPH 

lHEVFD 

Calls: IHEVFA, IHEVFB, IHEVFC 

Entry point: IHEVFDA 

Function: 

To convert a fixed-point 
with scale factor to 
floating-point. 

Linkage: 

RA: A(Source) 
RB: A(Source DED) 

Called by: IHEDMA 

IHEVFE 

binary integer 
long preCision 

Calls: IHEVFA, IHEVFB, IHEVFC 

Entry point: IHEVFEA 

Function: 

To convert a floating-point number of 
specified precision to long precision 
floating-point. 

Linkage: 

RA: A(Source) 
RB: A(Source DED) 

Called by: IHEDMA 

IHEVKB 

Calls: 

IHEVKFr, IHEVKG, IHEVPA, IHEVPB, IHEVPC, 
IHEVPD 

Entry point: IHEVKBA 

FUnction: 

To convert a fixed- or floating-point 
decimal numeric field to packed decimal 
intermediate. 
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Linkage: 

FA: A(Source) 
RB: A(Source DED) 

Called by: IHEDMA 

IHEVKC 

Calls: 

IHEVKF, IHEVKG" IHEVPA" I HEVPB, IHEVPC, 
IHEVPD 

Entry point: IHEVKCA 

Function: 

To convert a sterling numeric field to 
packed decimal intermediate .• 

Linkage: 

RA: A (Source) 
RB: A (Source DED) 

Called by: IHEDMA 

IHEVKF 

Entry point: IHEVKFA 

Function: 

'ro convert packed decimal intermediate to 
a. decimal fixed- or floating-point numer­
ic field with specified precision. 

Linkage: 

WINT: Decimal integer 
WSCF: Scale factor 
lfJRCD: A (Target) 

A(Target DED) 

Called by: 

IHEVFA, IHEVKB~ IHEVKC, IHEVPE, IHEVPF 

IHEVKG 

Entry point: IHEVKGA 

Function: 

To convert packed decimal intermediate to 
a sterling numeric field with specified 
precision. 

Linkage: 

WINT: Decimal integer 
WSCF: Scale factor 
WRCD: A(Target) 

A(Target OED) 
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Called by: 

IHEVFA" IHEVKB" lHEVKC, IHEVPE, IHEVPF 

IH~VPA 

Calls: IHEVFB, IHEVFC 

Entry pOint: IHEVPAA 

Function: 

Radix conversion: decimal to binary 
To convert packed decimal intermediate to 
long precision floating-point. 

Linkage: 

WINT: Decimal integer 
WSCF: Scale factor 

Called by: IHEVKB" IHEVKC, IHEVPE, IHEVPF 

IHEVPB 

Entry Point: lHEVPBA 

Function: 

To convert packed decimal intermediate to 
an F format item. 

Linkage: 

WINT: Decimal integer 
WSCF: Scale factor 
WFDT: A( FED) 
WRCD: A(Target) 

Called by: 

IHEVFA, IHEVKB, IHEVKC, IHEVPE" IHEVPF 

IHEVPC 

Entry point: IHEVPCA 

Function: 

To convert packed decimal intermediate to 
an E format item. 

Linkage: 

WINT: Decimal integer 
WSCF: Scale factor 
WFDT: A( FED) 
WRCD: A(Target) 

Called by: 

IHEV~A" IHEVKB, IHEVKC" IHEVPE" IHEVPF 

IHEVPD 

Entry pOint: IHEVPDA 



Function: 

To convert packed decimal intermediate to 
a decimal integer with specified preci­
sion and scale factor. 

Linkage: 

WINT: Decimal integer 
WSCF: Scale factor 
WRCD: ACTarget) 

A(Target DED) 

Called by: 

IHEVFA, IHEVKB, IHEVKC, IHEVPE" IHEVPF 

IHEVPE 

Calls: 

IHEVKF, IHEVKG, IHEVPA, IHEVPB" IHEVPC, 
IHEVPD 

Entry point: IHEVPEA 

Function: 

To convert an F/E format item to packed 
decimal intermediate. 

Linkage: 

RA: A (Source) 
RB: A(Source DED) 
WFED: A (FED) 

Called by: IHEDMA 

IHEVPF 

Calls: 

IHEVKF, IHEVKG, IHEVPA, lHEVPB, IHEVPC, 
IHEVPD 

Entry point: IHEVPFA 

Function: 

To convert a decimal integer with speci­
fied precision and scale factor to packed 
decimal intermediate. 

Linkage: 

RA: A (Source) 
RB: A(Source OED) 

Called by: IHEDMA 

IHEVPG 

Calls: IHEVFA" IHEVFB, IHEVFC 

Entry point: IHEVPGA 

Function: 

To convert a binary fixed- or 
point constant to long 
floating-point. 

Linkage: 

WCNP: ACBeginning of constant) 
ACEnd of constant) 

Called by: IHEDMA 

IHEVPH 

Calls: IHEVFA, IHEVFB, IHEVFC 

Entry point: IHEVPHA 

Function: 

floating­
precision 

To convert a bit string constant with up 
to 31 significant bits to long precision 
floating-point. 

Linkage: 

WCN1: ACBeginning of constant) 
ACEnd of constant) 

Called by: IHEDMA 

IHEVQA 

Entry point: IHEVQAA 

Function: 

To convert a floating point number of 
specified precision to a fixed-point 
binary number with specified precision 
and scale factor. 

Linkage: 

RA: A(Source) 
RB: ACSource OED) 
RC: A(Target) 
RD: ACTarget OED) 

Called by: Compiled code" IHEVQB 

IHEVQB 

Calls: lHEVQA 

Entry point: IHEVQBA 

Function: 

To convert a decimal constant to a coded 
arithmetic data type. 
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Linkage: 

RA: A(First character of constant) 
RB: A(Last character of constant) 
RC: A(Target) 
RD: ACTarget DED) 
WFED: ACFED) if constant is part of F or 

E format input 
WSWB: switches specifying type of source 

string 

Called by: IHEDCN" lHEDIA 

Calls: IHEVSC" IHEVSE 

Entry point: IHEVQCA 

Function: 

To convert some coded arithmetic data 
types to F or E format or character 
string. 

Linkage: 

RA.: ACSource) 
RB: A(Source DED) 
RC: A(Target SDV) 
RD: A (Target DED) 
WFDT: A(FED) 
WSWB: switches specifying type of target 

string 

Called by: IHEDNC" IHEDOA 

Entry point: IHEVSAA 

Function: 

To assign a fixed-length or VARYING bit 
string to a fixed-length or VARYING bit 
string. 

Linkage: 

RA: A(Source SDV) 
RB: A(Source DED) 
RC: A(Target SDV) 
RD: A(Target DED} 

Called by: Compiled code, IHEDIA" IHEDNB 

IHEVSB 

Entry point: IHEVSBA 

Function: 

To convert a fixed-length or VARYING bit 
string to a fixed-length or VARYING char­
acter string. 
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Linkage: 

RA: A(Source SDV) 
RB: A (Source DED) 
RC: A(Target SDV) 
RD: A(Target DED) 

Called by: 

Compiled code,. IHEDOB" IHEDOD, IHEDOE" 
IHELDO 

IHEVSC 

Entry point: IHEVSCA 

Function: 

To assign a fixed-length or VARYING char­
acter string to a fixed-length or VARYING 
character string. 

Linkage: 

RA: A(Source SDV) 
RB: A(Source DED) 
RC: A(Target SDV) 
RD: A(Target DED) 

Called by: 

Compiled code" IHEDIA" IHEDIB, IHEDID" 
IHEDIE'I IHEDOB, IHEDOD, IHEDNC, IHELDI, 
IHEVQC 

IHEVSD 

Entry point IHEVSDA 

Function: 

To convert a fixed-length or VARYING 
character string to a fixed-length or 
VARYING bit string. The ON SOURCE 
address is stored. 

Linkage: 

RA: A(Source SDV} 
RB: A(Source DED) 
RC: A(Target SDV) 
RD: A(Target OED) 
WODF: A(Source SDV) 

Called by: 

Compiled code, IHEDIB, 
IHELDI 

En:!::!:LJ2oint IHEVSDB 

Function: 

As for IHEVSDA" but 
address is not stored. 

IHEDID" IHEDIE, 

the ON SOURCE 



Linkage: 

As for IHEVSDA" but without WODF 

Called by: As for IHEVSDA 

IHEVSE 

Eptry point IHEVSEA 

Function: 

To assign a fixed-length or VARYING 
character string to a pictured charac­
ter string. The ONSOURCE address is 
stored. 

Linkage: 

RA: A(Source SDV) 
RB: A(Source DED) 
RC: A(Target SDV) 
RD: ACTarget OED) 
WODF: A(Source SDV) 

Called by: 

Compiled code, IHEOIB, IHEDID, IHEDIE, 
IHEDNC, IHEDOB" IHEVQC 

Entry point IHEVSEB 

Function: 

As for IHEVSEA, but 
address is not stored. 

Linkage: 

the ONSOURCE 

As for IHEVSEA" but without WODr 

Called by: As for IHEVSEA 

IHEVSF 

Entry Point: IHEVSFA 

Function: 

To convert a fixed-length or VARYING bit 
st,ring to a pictured character string. 

Linkage: 

RA: A(Source SDV) 
RB: A(Source DED) 
RC: A(Target SDV) 
RD: A(Target OED) 

Called by: Compiled code" IHEDOB 

IHEVTB 

Base address of table: IHEVTBA 

Function: 

This module is 
floating-point 
ers of 10 from 
the two radix 
and IHEVFA. 

Linkage: 

a table of long precision 
numbers representing pow-

1 to 70. It is used by 
conversion routines IHEVPA 

Not called. Referenced as external data 
by IHEVPA and IHEVFA 

Entry point: IHEXIBO 

Function: 

x**n, where x is real fixed-point binary 
and n is a positive integer. 

Linkage: 

RA: A(x) 
*RB: A(DED for x) 

RC: A(n) 
RD: A (Target) 

*RE: A(Target DED) 

Called by: compiled code 

IHEXID 

Entry point: IHEXIDO 

Function: 

x**n, where x is real fixed-point deci­
mal, and n is a positive integer. 

Linkage: 

RA: A (x) 
RB: A(DED for x) 
RC: A(n) 
RD: A(Target) 
RE: A(Target OED) 

Called by: Compiled code 

IHEXIL 

Entry point: IHEXILO 

Function: 

x**n" where x is rea I long floating­
point" and n is an integer,. 

Linkage: 

RA: A(x) 
RB: A(n) 
RC: A(Target) 

Called by: Compiled code 
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IHEXIS 

Entry point: IHEXISO 

Function: 

x**n, where x is real short floating­
point, and n is an integer. 

Linkage: 

RA: A(x) 
RB: A(n) 
RC: A (Target) 

Called by: Compiled code 

IHEXIU 

Calls: IHEMZU 

Entry point: IHEXIUO 

Function: 

z**n., where z is complex fixed binary and 
n is a positive integer. 

Linkage: 

RA: A(z) 
*RB: A(DED for z) 

RC: A(n) 
RD: A (Target) 

*RE: A(Target) 

Called by: Compiled code 

IHEXIV 

Calls: IHEMZV 

Entry point: IHEXIVO 

Function: 

z**n, where z is complex fixed-point 
decimal and n is a positive integer. 

Linkage: 

RA: A(z) 
RB: A(DED for z) 
RC: A(n) 
RD: A (Target) 

*RE: A (Target OED) 

Called by: Compiled code 

IHEXIW 

Calls: IHEMZW 

Ehtry point: IHEXIWO 
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Function: 

z**n" where z is complex short floating­
point~ and n is an integer. 

Linkage: 

RA: A(z) 
RB: A(n) 
RC: A(Target) 

Called by: Compiled code 

IH~XIZ 

Calls: IHEMZZ 

Entry point: IHEXIZO 

Function: 

z**n, where z is complex long floating­
point~ and n is an integer. 

Linkage: 

RA: A (z) 
RB: A(n) 
RC: A(Target) 

Called by: Compiled code 

IHEXXL 

Calls: IHEEXL, IHELNL 

Entry point: IHEXXLO 

Function: 

x**y, where x and 
floating-point. 

Linkage: 

RA: ~(y) 

RB: A(x) 
RC: A(Target) 

Called by: Compiled code 

IHEXXS 

Calls: IHEEXS, IHELNS 

Entry point: IHEXXSO 

Function: 

x**y. where x and y 
floating-point. 

y are real long 

are real short 



Linkage: 

RA: A(y) 
RB: A(x) 
RC: A (Target) 

Called by: Compiled code 

IHEXXW 

Calls: IHEEXW, IHELNS, lHELNW 

Entry point: lHEXXWO 

Function: 

Z1. **Z2r, where Z1. and Z2 are complex short 
floating-point. 

Linkage: 

RA: A(Z;l) 
RB: A(z1.) 
RC: A(Target) 

called by: Compiled code 

lHEXXZ 

Calls: IHEEXZ, IHELNL, IHELNZ 

Entry point: IHEXXZO 

Function: 

Z1. **Z2', where Z~ and Z2 are compljex long 
floating-point .. 

Linkage: 

RA: A (Z2) 
RB: A(z1.) 
RC: A(Target) 

Called by: Compiled code 

IHEYGF 

C\alls: IHEDMA 

Entry point IHEYGFV 

Function: 

POLY (A,X) for both A and X vectors of 
real fixed-point binary or decimal num­
bers. Result is real short or long 
floating-point .. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(ADV of argument 1) 
A(DED of argument 1) 
A(ADV of argument 2) 
A(DED of argument 2) 
A (Target) 
A(DED of target) 

Called by: Compiled code 

Ent~ point IHEYGFS 

Function: 

As for lHEYGFV but X is scalar. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(ADV of argument 1) 
A(DED of argument 1) 
A(Argument 2) 
A(DED of argument 2) 
A(Target) 
A(DED of target) 

Called by: Compiled code 

IHEYGL 

Entry point IHEYGLV 

Function: 

POLY (A" X) for both A and X vectors of 
real long ,floating-point numbers. 
Result is real long floating-point. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(ADV of argument 1) 
A(ADV of argument 2) 
A(Target) 

Called by: Compiled code 

Entry-point IHEYGLS 

Function: 

As for IHEYGLV but X is scalar. 
Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(ADV of argument 1) 
A(Argument 2) 
A(Target) 

Called by: Compiled code 
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IHEYGS 

Entry point IHEYGSV 

Function: 

POLY (A,X) for both A and X vectors of 
real short floating-point.. Resul t is 
real short floating-point. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(ADV of argument 1) 
A(ADV of argument 2) 
A(Target) 

Called by: Compiled code 

Entry point IHEYGSS 

Function: 

As for IHEYGSV but X is scalar. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(ADV of argument 1) 
A(Argument 2) 
ACTarget) 

Called by: Compiled code 

Entry point IHEYGWV 

Function: 

POLY CA,X) for both A and X vectors of 
complex short floating-point. Result 
is complex short floating-point. 

Linkage: 

RA: ACParameter list) 
Parameter list: 

ACADV of argument 1) 
A(ADV of argument 2) 
A (Ta zget) 

Called by: Compiled code 

Entry point IHEYGWS 

Function: 

As for IHEYGWV. but X is scalar. 
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Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(ADV of argument 2) 
ACArgument 1) 
ACTarget) 

Called by: Compiled code 

IHEYGX 

Calls: IHEDMA 

Entry point IHEYGXV 

Function: 

POLY (A, X) for both A and X vectors of 
complex fixed-point binary or decimal 
numbers. Result is complex short or 
long floating-point. 

Linkage: 

RA: ACParameter list) 
Parameter list: 

A(ADV of argument 1) 
A(DED of argument 1) 
ACADV of argument 2) 
ACDED of argument 2) 
A(Target) 
ACDED of target) 

Called by: Compiled code 

En~~oint IHEYGXS 

Function: 

As for IHEYGXV, but X is scalar. 

Linkage: 

RA: ACParameter list) 
Parameter list: 

ACADV of argument 1) 
ACDED of argument 1) 
ACArgument 2) 
ACDED of argument 2) 
A(Target) 
ACDED of target) 

Called by: Compiled code 

IHEYGZ 

Entry point IHEYGZS 

Function: 

As for lHEYGZV, but X i~ pcalat. 



Linkage: 

RA: A(Parameter list) 
Parameter list: 

A(ADV of argument 1) 
A(Argument 2) 
A (Target) 

Called by: Compiled code 

Entry point IHEYGZV 

Function: 

POLY (A/X) for both A and X vectors of 
complex long floating-point numbers. 
Result is complex long floating-point. 

Linkage: 

RA: A(Parameter list) 
Parameter list: 

A{ADV of argument 1) 
A(ADV of argument 2) 
A (Target) 

Called by: Compiled code 

IHEZZC 

calls: IHEZZF 

Entry point: IHEZZCA 

Function: 

To provide a SNAP dump with save-area 
trace and information about the PL/I 
files that are open. 

Linkage: 

RA: A(Parameter list) 
See source listing for parameter list. 

called by: IHEDUM 

IHEZZF 

Entry point: IHEZZFA 

Function: 

To provide the save-area trace that forms 
part of the output produced by IHEZZC. 

Linkage: 

RA: A(Parameter list) 
See source listing for parameter list. 

Called by: IHEZZC 
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APPENDIX A: SYSTEM MACRO INSTRUCTIONS 

The following table lists the system macro instructions used by the 
PL/I library and associates their use with individual library modules. 

System Macro Library Module 

ABEND I HEDUM, IHEERR 

ATTACH IHETSA 

CHAP IHECTT, IHEDSP., IHEIGT" IHEITB" IHEITC, IHEITH" IHEITJ, 
IHEOCTr, IHETEA, IHETEV" IHETPR" IHETSA, IHETSW 

CHECK IHEITF" IHEITJ, IHEOPZ, IHEITBr, IHEITC 

CLOSE IHECTT, IHECLS, IHECLT" IHEOPZ 

DCB IHEOPo., IHEOPZ 

DCBD IHECLT" IHECTT, IHEITB., IHEITC. IHEITDr, IHEITE, IHEITP" 
IHEITG, IHEITH, IHEIrJ" IHEOCL, IHEOCT, IHEOPOr, IHEOPP" 
I HEOPQ" IHEOPZ 

DELETE IHECLT" IHECTT, IHEESM" IHETEX 

DEQ IHECTT, IHEDDT, IHEESM" IHEIBTr, IHEITH, IHEITJ" IHEOCT, 
IHEPTT, IHETSA, IHETEX 

DETACH IHETSA 

DEVTYPE IHEOPO 

ENQ IHEDDT" IHEESM, IHEIBT., IHEITH, IHEITJ" IHEOCT" IHEPTT, 
IHETEX 

ESETL IHEITD 

EXTRA.CT IHETSA, IHETEX, IHETOM" IHEPRTr, IHEPTT 

FREEMAIN IHEBEG" IHECLT, IHECTT" IHEDSP, IHEIOG'i IHEITB, IHEITC, 
IHELSP" IHEMSW, IHEOCL'I IHEOPZ" IHEOSW, IHESA, IHETCV, 
IHETSA, IHESRT, IHETSW 

FREEPOOL IHECLT, IHECTT, IHEOPQ., IHEOPZ 

GET IHEITD, IHEITG 

GETBUF IHEOPZ 

GETMAIN IHEBEG, IHEDSP, IHEERR., IHEIGT" IHEIOGr, IHEITB, IHEITC, 
IHEITD, lHEITE, IHEIrF., IHEITH .. IHEITJ, IHELSP, IHEOPOr, 
IHEOPP, IHEOPQ, IHEOPZ" IHESA" IHETCV, IHESRT, IHETSA 

GETPOOL lHEOPP 

IDENTIFY IHETSA 

LINK IHEBEG, IHEDUM, IHEERR., IHEOCL" IHEOCT, IHEOPNr, IHESRT, 
lHETSA 

LOAD IHEESM, IHEOPQ, IHETEX 

OPEN IHEOPP, IHEOPZ 

POST IHEDSP, lHEIGT, IHEINT, IHEITB" IHEITH, IHEITJ, IHEOCT" 
IHETEA, IHETEV, IHETPR, IHETSA" IHETSW 
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PUT lHEITD, lHEITG, IHETEX 

PUTX lHEITD, IHEITG 

READ lHEITB" IHEITE~ IHEITF" IHEITH, IHEITJ 

RETURN lHECLT, IHECTT 

SETL IHEITD 

SNAP I HE DUM 

SPIE lHEERR" IHESA, IHESRT" IHETSA 

STIMER lHEOSI 

TIME lHEOSD" lHEOST 

WAIT IHEDSP, lHEIGT, IHEINT,. IHEITB" IHEITE, IHEITH" IHEMSW, 
lHEOCT" IHEOSW, IHETEA" IHETEV" IHETPR., IHETSA" IHETSW 

WRITE lHEITB, IHEITC, IHElrE" IHEITF., lHEITH, IHEITJ., IHEOPZ 

WTO IHEDSP, IHEOCL, IHEOCT" IHEPRT" IHETOM" IHETEX" IHEPTT 

WTOR IHEDSP 

XCTL IHEOPN, IHEOPO, IHEOPP 
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APpgNDIX B: SYSTEM GENERATION 

System Generation Process 

IBM System/360 Operating System consists 
of libraries of program modules that can be 
uni1:ed in a variety of combinations" 
according to options specified by the user. 
The user selects the programming options 
that meet his data processing requirements 
and conform to his machine facilities. The 
selected options are translated into pro­
gram module requirements by the system 
generation process,. the modules being com­
piled into libraries that form the new 
operating system. 

']~he operating system is generated in two 
stages. First. a series of user-supplied 
macro instructions, which describe the 
machine facilities and programming options 
reqUired, is written. From these~ if no 
errors are found, a job stream is generat­
ed. In the next stage. the job stream is 
processed by the assembler., the linkage 
editor, and util ity programs" to generate 
the libraries of modules which form the new 
operating system. The whole process is 
carried out using an existing operati~g 
system. The system generation process 1S 
described in IBM System/360 Operating~ys­
tern: system Generation~ 

PL/I Library System Generation 

l~ll PL/I Library modules are in load 
form. Before system generation they exist 
on two libraries: 

1. SYS1.PL1LIB. This PDS contains 
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modules which are always required by 
a system using PL/I. 

2. SYS1.LM512. This contains both 
modules which are optionally 
required and modules which will be 
copied into SYS1.LINKLIB. 

Three PL/I Library system macros are used, 
whose purpose is to produce COpy control 
cards for inclusion in the job stream. 

The first macro" SGIHE5LA" produces COpy 
control cards to copy modules from 
SYS1.LM512 into SYS1.LINK~IB. 

The second macro, SGlHE5PB, produces 
COpy control cards to copy the non-optional 
modules on SYS1.PL1LIB into the new 
SYS1.PL1LIB. 

The third macro" SGIHE5PC, tests for the 
COMPLEX arithmetic option. If it is pre­
sent, COpy control cards are produced for 
modules dealing with complex arithmetic 
(about 30% of the total number). The macro 
then tests to see if the TIME and STIMER 
options have been requested and are availa­
ble. If so, COpy control cards are pro­
duced for IHEOST and IHEOSI. If either or 
both of these options are not required, 
either or both of the dummy modules IHEMST 
and IHEMSI are renamed lHEOST and IHEOSI 
respectively and the appropriate COpy con­
trol cards "are produced. Similarly, if the 
MULTIPLE WAIT option is not requested, the 
SINGLE WAIT module IHEMSW is renamed 
IHEOSW. 



APPENDIX C: PLII OBJECT PROGRAM PSEUDO-REGISTERS 

PL/I object programs require pseudo­
registers (symbolic name format IHEQxxx), 
some of which are defined by the compiled 
program, others by the library modules. 
During execution of a program register PR 
alway,s points to the base of the PRV (see 
'pseudo-Register vector', Chapter 2). 

IHEQADC 

Pointer to a list of 
for use by the 1/0 
multitasking the list 
multitasking in IHETSA. 

IHEQATV 

address constants 
routines: for non­
is in IHESA, for 

contains the address of 
variable for the current task. 

the task 

IHEQCFL 

The current-file pseudo-register, 
8-bytes, word aligned,. Used by STREA.M 1/0 
modules for implicit communication of the 
file currently being operated upon; see 
'Current File' in Chapter 3. 

IHEQCTS 

Contains the address of the save area 
for the control task in a multiprogramming 
environment. 

IHEQERR 

Serves as a parameter list when calling 
IHEERRB. The code associated with the ON 
condition to be raised is placed into 
IHEQERR. See 'ON Conditions' in Chapter 6. 

IHEQEVT 

The anchor cell for the incomplete 1/0 
event variables in a given task. When 
IHEQEVT contains zero, no 1/0 event 
variable in the task is incomplete. 

IHEQFOP 

The anchor cell of the chain linking the 
FCBs for the files opened in a given task. 
When IHEQFOP is zero, none of the files 
opened in this task are still open. See 
'File Control Block' in Chapter 3. 

IHEQFVD 

Pointer to the Free VDA module: IHESAFD 
for non-multitasking, IHETSAF for multi­
tasking. 

contains the invocation count, and is 
updated by a library module each time a DSA 
is obtained. 

Pointer to the current generation of the 
library communication area; see 'Library 
Workspace' in Chapters 2 and 4. 

Pointer to the first save area in LWS, 
which serves two purposes: (1) the save 
area provided by the error-handling rout­
ines for an on-unit, and (2) an area where 
initial task information is saved (PICA, 
program mask, etc.). See Chapter 4. 

IHEQLWO., IHEQLW1, IHEQLW2, I~QLW1L-IHEQLW4 

Pointers to the various levels of 
library workspace ; see 'Library Workspace' 
in Chapters 2 and 4. 

Pointer to the save area and workspace 
used by the error-handling routines when 
calling other library routines (not an 
on-unit). 

IHEQLWF 

Pointer to the reserved area attached to 
the current LWS. Used for optimization in 
storage management. See 'Object-time 
Optimization' in Chapter 4. 

contains the return code used in the 
normal termination of a PL/I program. (See 
Chapter 4.) 

IHEQSAR 

Contains an environment count used by 
the display modification module (IHESAR) 
when on-units and entry parameter proce­
dures are used in prologues and epilogues. 

IHEQSFC 

Pointer to free-core within first block 
of storage obtained by the task initializa­
tion library module (IHESA)i see Chapter 4. 
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IHEQSLA 

Pointer to the storag~ area most recent­
ly allocated by the storage management 
routines. The area may be aDSA or a VDA. 
See Chapter 4. 

IHEQSPR 

'The file register for SYSPRINT" the name 
being standardized to allow usage of the 
same FCB for bo~h the source program and 
the library modules.. See "standard Files', 
and 'File Addressing Technique' in Chapter 
3. 

contains the task invocation count" 
which is used in multitasking in the 
freeing of controlled storage. 
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IHEQVDA 

Pointer to the Get VDA module: in non­
multitasking set (in IHESAP) to IHESADF: in 
multitaskingw set (in IHETSAM) to IHETSAW. 

IHEQXLV 

The anchor cell for the exclusive blocks 
created in a given task. When IHEQXLV 
contains zero, the task has no exclusive 
blocks. 



IjHELIB 

ot>erands: None 

Result: 

Definitions of LWS pseudo-registers. 
Lengths of save areas in LWS. 
Format of the library communication area. 
Definitions of save area offsets. 
Definitions of standard register 

assignments. 

IHEEVT 

Operands: None 

Result: 

Definitions of the event variable and its 
flags. 

I!HEPRV 

operands: 

A three-character code denoting the last 
three letters of a pseudo-register name 
(default: LeA) 

A code denoting a general register 
(default: WR) 

A keyword parameter OP=XX, where XX is an 
RX instruction (defa ul t: L) 

Result: 

The RX operation is performed on the 
pseudo-register. This macro is gener­
ally used to store the pseudo-register 
address in a general register. 

IHESDR 

Operands: 

A three-character code denoting a work­
space level (default: LWO) 

A code denoting a general register other 
than register DR (default: WR) 
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Result: 

The address of the required workspace 
level is put into register DR. 

IHEXLV 

Operands: None 

Result: 

Definition of exclusive block and its 
flags. 

IHEZAP 

Operands: None 

Result: 

Definitions of I/O pseudo-registers. 
Definitions of the file control block and 

its flag bytes. 
Definition of the declare control block. 
Definitions of various I/O address con­

stants, parameters,. operations and 
options. 

Definitions of the I/O control block and 
its flag bytes. 

Definitions of the event variable and its 
flags. 

Operands: DUMP/none 

Result: 

If the operand is omitted,. or is not 
DUMP,. a full DSECT is generated. If 
the operand is DUMP, only the parameter 
list for IHEZZC is defined as a DSECT. 

Used only by IHEDUM, IHEZZC, IHEZZF. 
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APPENDIX E: PLII LIBRARY INTERNAL ERROR CODES AND MESSAGES 

Among the errors that occur during pro­
gram execution are errors that are covered 
by PL/I-defined conditions.. If one of 
these occurs., an appropl::iate error code is 
passed to IHEERR in pseudo-register 
IHEQERR. This code is a 4-digit hexadeci­
mal number. The two high-order digits 
denot,e the PL/I condition (Figure 49); the 
others denote the errors associated with 
that condition. 

r---------------T-------------------'-----, 
I Code I Condition I 
~---------------+-------------------------~ I 10 I STRINGRANGE I 
I 18 I OVERFLOW I 
I 20 I SIZE 
I 28 I F IXEDOVER FLOW 
I 30 I SUBSCRIPTRANGE 
I 38 I CHECK (label) 
I 40 I CONVERSION 
I 48 I CHECK (variable) 
I 50 ,CONDITION(identifier) 

58 FINISH 
60 ERROR 
68 ZERODIVIDE 
70 UNDERFLOW 
78 AREA 
88 NAME 
90 RECORD 
98 TRANSMIT 
AO I/O SIZE 
A8 KEY 
BO ENDPAGE 
B8 ENDFILE 
CO I/O CONVERSION 
C8 UNDEFINED FILE _______________ ~ _________________________ J 

Figure 49. Internal Codes for ON Condition 
Entries 

If system action is required, an error 
message will be printed. The messages 
relating to the errors for the PL/I condi­
tions are given here. 

Error code Message 

1000 STRINGRANGE 

1800 OVERFLOW 

2000 SIZE 

2800 FIXEDOVERFLOW 

3000 SUBSCRIPTRANGE 

4000 CONVERSION 

l~OOl CONVERSION ERROR IN F-FORMAT 
INPUT 
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4002 

4003 

4004 

4005 

4006 

4007 

4008 

4009 

5000 

5800 

6000 

6800 

7000 

7800 

7801 

7802 

8800 

CONVERSION ERROR IN E-FORMAT 
INPUT 

CONVERSION ERROR IN B-FORMAT 
INPUT 

ERROR IN CONVERSION FROM CHAR­
ACTER STRING TO ARITHMETIC 

ERROR IN CONVERSION FROM CHAR­
ACTER STRING TO BIT STRING 

ERROR IN CONVERSION FROM CHAR­
ACTER STRING TO PICTURED CHAR­
ACTER STRING 

CONVERSION ERROR IN P-FORMAT 
INPUT (DECIMAL) 

CONVERSION ERROR IN P-FORMAT 
INPUT (CHARACTER) 

CONVERSION ERROR iN P-FORMAT 
INPUT (STERLING) 

CONDITION 

FINISH 

ERROR 

ZERODIVIDE 

UNDERFLOW 

AREA SIGNALED 

AREA CONDITION RAISED 
ASSIGNMENT STATEMENT 

IN 

AREA CONDITION RAISED IN ALLO­
CATE STATEMENT 

UNRECOGNIZABLE DATA NAME 

9000 RECORD CONDITION SIGNALED 

9001 RECORD VARIABLE SMALLER THAN 
RECORD SIZE 

9002 RECORD VARIABLE LARGER THAN 
RECORD SIZE 

9003 ATTEMPT TO WRITE ZERO LENGTH 
RECORD 

9004 ZERO LENGTH RECORD READ 

9800 TRANSMIT CONDITION SIGNALED 

9801 PERMANENT OUTPUT ERROR 



9B02 

ABOO 

AB01 

AB02 

PERMANENT INPUT ERROR 

KEY CONDITION SIGNALED 

KEYED RECORD NOT FOUND 

ATTEMPT TO ADD DUPLICATE KEY 

AB03 KEY SEQUENCE ERROR 

AB04 

AB05 

AB06 

ABO? 

BBOO 

CBOO 

CB01 

KEY CONVERSION ERROR 

KEY SPECIFICATION ERROR 

KEYED RELATIVE RECORD/TRACK 
OUTSIDE DATA SET LIMI,]~ 

NO SPACE AVAILABLE TO ADD 
KEYED RECORD 

END OF FILE ENCOUNTERE:D 

UNDEFINED FILE CONDITION SIG­
NALED 

FILE ATTRIBUTE CONFLICT 
OPEN 

AT 

CB02 

CB03 

CB04 

CB05 

CB06 

CBO? 

CBOB 

CB09 

CBOA 

CBOB 

FILE TYPE NOT SUPPORTED 

BLOCKSIZE NOT SPECIFIED 

CANNOT BE OPENED (NO DO CARD) 

ERROR INITIALIZING 
DATA SET 

REGIONAL 

CONFLICTING ATTRIBUTE AND 
ENVIRONMENT ~ARAMETERS 

CONFLICTING ENVIRONMENT AND/OR 
DD PARAMETERS 

KEY LENGTH NOT SPECIFIED 

INCORRECT BLOCKSIZE 
LOGICAL RECORD SIZE 

AND/OR 

LINESIZE GT IMPLEMENTATION 
DEFINED MAXIMUM LENGTH 

CONFLICTING ATTRIBUTE AND DO 
PARAMETERS 
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APPENDIX F: DUMP INDEX 

The dump index provided by the subrout­
ines IHEZZA, lHEZZB, and lHEZZC contains 
information about: 

SYSPRINT buffers 

Files currently open 

Current file 

Save areas 

On-units, interrupts and other details 

This information is output to a file called 
PL1DUMP. 

SYSPRINT Buffers 

']~he contents of each buffer are given, 
in gBCDIC. If U-format records are used, 
the contents of the intermediate buffer 
used by the library are also printed. 

Files Currently open 

File name 

A (DCLCB) 

A(FCB) 

A(DCB) 

File-register offset in PRV 

Current File 

I/O Files: File name 

A (DCLCB) 

ACFCB) 

A(DCB) 

STRING Files: A(SDV) 

160 

Save Areas 

A trace-back through the save-area chain 
provides the following addresses: 

A(All save areas, 
library save areas) 

A(Current LCA) 

A(PRV VDA) 

A(VDA for LWS2) 

Other Information 

including the 

If a CALL was made: A(CALL) 
A(Procedure) or 
A(Entry point of 
library module) 

If a BEGIN block was entered: A (Entry 
point) 

If a program interrupt occurs: A (Interrupt) 

If an on-unit was entered: Type of on-unit. 
If this on-unit is the error on-unit and 
was entered as a result of system 
action" the condition ca using the system 
action is given. 

If IHEDMA occurs in the trace-hack: The 
names of the modules used in the conver­
sion are given. 

The statement number (if .it exists) is 
given. 

The following program illustrates the 
use of the dump index: 



TDUMP: PROC OPTIONS (MAIN); 

1 
2 
3 
4 
6 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 

TDUMP: PROC OPTIONS(MAIN); 
DCL A CHAR(4)INIT('ABCD'); 

DCr. IHESARC ENTRY(FIXED BINl\RY); 
ON ERROR CALL IHEDUMP; 
ON CONV CALL CONVPROC; 

CALL IHESARC(20); 
PUT LIST ('THIS IS THE FIRST LINE'); 
PUT SKIP LISTC'THIS IS THE SECOND 
LINE'); 
OPEN FILE(XYZ) OUTPUT; 
BEGIN; 
X=A; 

END ; 
CONVPROC:PROC; 

/* CONV ERROR */ 

DCL Y (-32768: -32768" -32768: -32768) CHAR(1); 
Z=Y(32767,32767); /* ADDRESSING ERROR */ 
END TDUMP; 

The addressing error only occurs if this program is the only one being executed. 

The dump index produced for this program is: 

* * * PL/I F-COMPILER 4TH VERSION * IHEDUMP * * * 

* * * SYSPRINT BUFFERS 

BUFFER 01 

HE FIRST LINE " U YA 3 R IHEOPNA 0 0 

BUFFER 02 

IHE804I ADDRESSING INTERRUPT IN STA'rEMENT 00017 AT OFFSET +000B4 
FROM ENTRY POINT CONVPROC 

*** FILES CURRENTLY OPEN 

XYZ 
SYSPRINT 

DCLCB 00A488 FCB 03EB40 DCB 03EB70 PR OFFSET 01C 
DCLCB OOA4CO FCB 03EBDO DCB 03ECOO PR OFFSET 020 

*** CHAIN BACK THROUGH SAVE AREAS 

03F9BO DSA FOR ERR ON-UNIT CALLS IHEDUMP FROM 00A1FA (STMT 5) 

03DF10 SECONDARY LIBRARY WORKSPACE 

03DF20 SAVE AREA FOR LIBRARY CALLS OOA19C FROM OOCA3E LCA AT 03E31 

03F690 SAVE AREA FOR LIBRARY CALLS 00A522 FROM OOCA04 LCA AT 03F730 

03F4C8 SAVE AREA FOR LIBRARY INTERRUPT AT OOAF46 LCA AT 03F730 

o 3F8D8 DSA FOR PROC CONVPROC CALLS OOAEFO FROM OOA318 (STMT 17) 

03F828 DSA FOR CONV ON-UNIT CALLS OOA264 FROM OOA25E (STMT 7) 

03F338 SECONDARY LIBRARY WORKSPACE 

03F348 SAVE AREA FOR LIBRARY CALLS OOA200 FROM OOCA3E LCA AT 03F730 

03F018 SAVE AREA FOR LIBRARY CALLS OOA522 FROM OOCA04 LCA AT 03FOB8 
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03EDB8 SAVE AREA FOR LIBRARY CALLS OOC728 FROMOOB9CA LCA AT 03FOB8 

03FE50 SAVE AREA FOR LIBRARY CALLS OOB8DO FROM OOAF06 LCA AT 03FOB8 

03F290 DSA FOR BEGIN CALLS OOAEFO FROM OOA186 (STMT 13) 

03F1BO DSA FOR PROC TDUMP ENTERS BEGIN AT OOA138 

03EC60 PRV - PSEUDO REGISTERS START AT 03EC68 

03FFB4 EXTERNAL SA CALLS OOA020 

••• END OF OUTPUT 

When V-format records are used" the first nine data characters of one of the SYSPRINT 
buffers may be blanked oUt~ 

If there had been a current file, this would have appeared after the section on 'Files 
Currently Opened'. 
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The following list comprises all the 
library modules provided for version 4 of 
the PL/I (F) Compiler. It gives the length 
in bytes of each module. Some of the 
modules are not required by Version 4, but 
are included for compatibility with pre­
vious versions; numbers in parentheses 
after the names of these modules indicate 
the versions that do use them. The modules 
marked * reside in the link library 
(SYS1.LINKLIB); all other modules are in 
SYS1. PLlLIB. 

Module Length 

IHEABU 184 
IHEABV 544 
IHEABW 128 
IHEABZ 128 
IHEADD 216 
IHEADV 96 
IHEAPD 360 
IHEATL 536 
IHEATS 408 
IHEATW 304 
IHEATZ 296 
IHEBEG 136 
IHEBSA 296 
IHEBSC 272 
IHEBSD 192 
IHEBSF 480 
IHEBSI 296 
IHEBSK 472 
IHEBSM 384 
IHEBSN 192 
IHEBSO 312 
IHEBSS 240 
IHECFA 160 
IHECFB 576 
IHECFC 88 
IHECKP 184 

* IHECLS (1,2,3) 992 
* IHECLT 1298 

IHECNT 72 
lHECSC 200 
IHECSI 168 
IHECSK 320 
IHECSM 280 
IHECSS 224 
lHECTT 1718 
IHEDBN 344 
IHEDCN 495 
IHEDDI 1248 
IHEDDJ 448 
IHEDDO 648 
IHEDDP 640 
lHEDDT 760 
IHEDIA 584 
IHEDIB 280 
IHEDID 448 
IHEDIE 456 
IHEDIL 48 
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IHEDIM 
IHEDMA 
IHEDNB 
IHEDNC 
IHEDOA 
IHEDOB 
IHEDOD 
IHEDOE 
IHEDOM 
IHEDSP 
lHEDUM 
IHEDVU 
IHEDVV 
IHEDZW 
IHEDZZ 
IHEEFL 
IHEEFS 

* IHEERD 
* IHEERE 
* IHEERI 
* IHEERN (1,2) 
* IHEERO 
* IHEERP 

IHEERR 
* IHEERS (1) 
* IHEERT 
* IHEESM 
* IHEESS (2) 

IHEEXL 
IHEEXS 
IHEEXW 
IHEEXZ 
IHEHTL 
IHEHTS 
lHEIBT 
IHEIGT (;J..,.2" 3 ,,4) 
lHEINT 
IHEIOA 
IHEIOB 
IHEIOC 
IHEIOD 
IHEIOE (1,,2,,3) 
IHEIOF 
IHEIOG (1~2_3,4) 
IHEIOH (2) 

* IHEIOJ (2,3) 
IHEION 
IHEIOP 
IHEIOX 

* lHEITB 
* IHEITC 
* IHEITD 
* IHEITE 
* IHEITF 
* lHEITG 
* IHEITH 
* IH:EITJ 
* IHEITK 
* IHEITL 

IHEJXI 
IHEJXS 
IHEKCA 

528 
248 
248 
632 
224 
328 
296 
224 
584 
612 
280 
408 
576 
104 
104 
736 
384 
720 

1704 
896 

4096 
856 

1208 
1816 

848 
712 

1768 
1960 

456 
256 
136 
136 
272 
192 
576 

1340 
436 
360 
480 
288 
640 
176 
736 

1104 
200 

1992 
248 
488 
328 

3772 
2604 
2270 
1760 
1845 
1122 
2610 
2650 

622 
492 
320 
104 

1560 
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IHEKCB 1464 IHESRC 344 
IHEKCD 256 IHESRD 128 
IHELDI 2072 IHESRT 1348 
IHELDO 1048 IHESSF 168 
IHELNL 360 IHESSG 104 
IHELNS 256 IHESSH 104 
IHELNW 268 IHESSX 216 
IHELNZ 288 IHESTG 1108 
IHELSP 1064 IHESTR 1592 
IHEM9'1 344 IHETAB 16 
IHEMAI 8 IHETCV 208 
IHEMPU 240 IHETEA 248 
IHEMPV 288 IHETER 272 
IHEMSI 32 IHETEV 240 
IHEMST 32 • IHETEX 1464 
IHEMSW 136 IHETHL 280 
IHEMXB 96 IHETHS 200 
IHEMXD 120 IHETNL 344 
IHEMXL 96 IHETNS. 272 
IHEMXS 96 IHETNW 184 
IHEMZU 240 IHETNZ 184 
IHEMZV 672 • IHETOM 493 
IHEMZW 64 IHETPB 56 
IHEMZZ 64 IHETPR 268 
IHENL1 280 IHETSA 5720 
IHENL2 192 IHETSE 88 
IHEOCL 1338 IHETSS 72 
IHEOCT 2190 IHETSW 1520 

• IHEOPN 920 IHEUPA 192 

* IHEOPO 1828 IHEUPB 232 

• IHEOPP 1874 IHEVCA 272 
• lHEOPQ 1296 IHEVCS 480 
• IHEOPZ 992 IHEVFA 232 

IHEOSD 216 IHEVFB 224 
IHEOSE 80 IHEVFC 40 
IHEOSI 72 IHEVFD 88 
IHEOSS 56 IHEVFE 32 
lHEOST 88 IHEVKB 736 
IHEOSW 1060 IHEVKC 720 
IHEPDF 144 IHEVKF 1504 
IHEPDL 88 IHEvKG 1248 
IHEPDS 88 IHEVPA 352 
IHEPDW 120 IHEVPB 408 
IHEPDX 272 IHEVPC 492 
IHEPDZ 120 IHEVPD 264 
IHEPRT 656 IHEVPE 616 
IHEPSF 160 IHEVPF 72 
IHEPSL 72 IHEVPG 560 
IHEPSS 72 IHEVPH 184 
IHEPSW 96 IHEVQA 208 
IHEPSX 256 IHEVQB 1004 
lHEPSZ 96 IHEVQC 600 
lHEPTT 768 Im;VSA 320 
IHESA 2488 lHEVSB 208 
IHESHL 248 IHEVSC 176 
IHESHS 192 IHEVSD 416 
IHESMF 136 IHEVSE 352 
lHESMG 128 IHEVSF 240 
IHESMH 128 IHEVTB 136 
IHESMX 224 IHEXIB 88 
IHESNL 416 IHEXID 136 
IHESNS 320 IHEXIL 152 
IHESNW 320 IHEXIS 152 
IHESNZ 368 IHEXIU 120 
IHESQL 160 IHEXIV 192 
IHESQS 168 IHEXIW 256 
IHESQW 152 IHEXIZ 256 
IHESQZ 144 IHEXXL 152 
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IHEXXS 144 
IHEXXW 280 
lHEXXZ 280 
IHEYGF 432 
lHEYGL 240 
lHEYGS 240 
IHEYGW 280 
lHEYGX 688 
IHEYGZ 280 

* IHEZZA (3) 1296 
* IHEZZB (3) 1704 
* IHEZZC 2960 
* lHEZZF 1596 
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APPENDIX H: COMPILER-GENERATED CONTROL BLOCKS 

This appendix describes all the compiler-generated control blocks used by the PL/I 
Library except the DCLCB and the OCB, which are described in Appendix I (Input/output 
Control Blocks). All offsets are given in hexadecimal form. 
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ARRAY DOPE VECTOR (ADV) 

023 7 8 15 16 31 
r----T----~------------------------------, I BtOf I I virtual origin I 
~---.1.-----.L-----------------------.------~ 
I Multipliers. I 
~-----------------------------------------~ 
I I 
I I 
I I 
~----------------------------------------~ I Multipliern I 
~-------------------T---------------------~ I Upper bound1. I Lower bounds. , 
~-------------------+---------------------~ 
I I I 
I I , 
I I I 
~-------------------+---------------------~ I Upper boundn I Lower boundn I L ___________________ .1. _________________ - ___ J 

Figure 50. Format of the Array Dope Vector 
(ADV) 

This control block contains information 
required in the derivation of elemental 
addresses within an array data aggregate. 
The ADV is used for three functions within 
the library: 

1. Given an array" to step through the 
array in row-major order. 

2. Given the subscript values of an array 
element" to determine the element 
address. 

3. Given an element address l, to determine 
its subscript values. 

Wi thin PL/I implementation l, arrays are 
stored in row-major order~ upward in stor­
age. The elements of an array are normally 
in contiguous storage; if the array is a 
member of a structure l, its elements may be 
discontiguous. Such discontigui tYI, how­
ever, is transparent to algorithms which 
employ an array dope vector. 

The ADV contains (2n + 1) 32-bi t words" 
where n is the number of dimensions of the 
array. The number of. dimensions in the 
array is not described within the ADV, but 
is passed to the library as an additional 
argument. 

Definitions of ADV fields: 

BtOf (= Bit offset): For an array of bit 
strings with the UNALIGNED attribute, 
this is the bit offset from the byte 
address of the virtual origin .. 

Virtual origin: The byte address of the 
array element whose subscript values 
are all zero, i.e.,X(O, ••• ,O);this ele­
ment need not be an actual member of 
the array, in which case the virtual 
origin will address a location in stor­
age outside the actual bounds of the 
array. 

Multiplier: These are fullword binary 
integers Which" in the standard ADV 
algorithm, effect dimensional incremen­
tation or decrementation to locate an 
element.. Bit multipliers are used for 
fixed-length bit string arrays; byte 
multipliers are used for everything 
else. 

Upper Bound: Halfword binary integer, 
specifying the maximum value permitted 
for a subscr.ipt in the ith dimension. 
This value may be negative .• 

Lower Bound: Halfword binary integer, 
specifying the minimum value permitted 
for a subscript in the ith dimension. 
The value may be negative. 

ADV Algorithm: Given subscript values for 
an n-dimensional array, the address of 
any element is computed as: 

n 
Address = origin + ~ 5i *Mi 

1=1 

where 5i = value of the ith subscript 
Mi = value of the ith multiplier 

For an array of bit strings with the 
UNALIGNED attribute" the origin is a 
bit address formed by concatenating the 
virual origin and the bit offset. For 
all other arrays, the origin is the 
virtual origin. 
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DATA ELEMENT DESCRIPTOR (DED) 

r---------~----------------T---------------------------------------------, 
I I I Bytes I 
I I ~-----'-----T-----T-----~-----T---------------~ 
I Data typel Representation I 1 I 2 I 3 I 4 I 5 I 6 and onwards I 
~----------+----------------+-----+--.---+-----+-----+-----+---------------~ 
I I Fixed-point I I I I I I I 
I I Floating-point I Flags I p I q I I I I 
I Arithmeticl Packed decimal I I I I I. I I 
I ~----------------+-----+--. .;...--+-----+-----+-----+---------------~ 
I I Numeric field IFlagsl p I q I w I 1 I Picture speen I 
~----------+----------------+-----+--.---+-----+-----+-----+---------------~ 
I I Unpictured I Flags' I I I I I 
,String ~----------------+-----+-----~-----+-----~-----~---------------~ 
, I Pictured I Flags I 1 I Picture specification I L __________ ~ ________________ ~ _____ ~_. _________ ~ ___________________________ J 

Figure 51. Format of the Data Element Descriptor (DED' 

r------T--------------------------------------------------------------------------, I Code I Bit I 
I ~-----------T-----T---------T---------T--------T----------T-------T--------~ 
, I 0 1112 13 14 1 5 16 17 , 
~------+-----------+-----+---------+-.--------+--------+----------+-------+--------~ 

l' = 0 , I * I Unaligned I Fixed I Picturel Bit I * I 0 I 
~------~ 0 = ~-----+---------+-.--------+--------+----------+-------+--------~ 
I , Stri ng 'I I , No I I I I 
I = 1 , , * I Aligned I Varying I Picture I Character I * , 0 , 
~------+-----------+-----+---------+-.--------+--------+----------+-------+--------~ 
I' I I Non-I I Numeri c I I , , 
, = 0 I 1 = I * I sterling' Short I field 1 Decimal I Fixed I Real , 
~------~ Arithmetic~-----+---------+-·--------+--------+----------+-------+--------~ 
I = 1 I I * I Sterling I Long I Coded I Binary I Float I Complex I L ______ ~ ___________ ~ _____ ~ _________ ~ _________ ~ ________ ~ __________ ~ _______ ~ ________ J 

* These bits are used by the compiler" but, when a DED is passed to a library 
module:, they are always set to zero • 

• Figure 52. Format of the DED Flag Byte 

Data element descriptors (DEDs) c:ontain 
information derived from explicit or impli­
cit declarations of variables of type 
arithmetic and string. There are four DED 
formats; they are shown in Figure 51. 

Definitions of DED fields: 

Flags: An eight-bit encoded form of 
declared information (Figure 52). Those 
flags which are specified as zero must be 
set to zero. 

p byte: p is the declared or default 
precision of the data item. 

q byte: q is the declared or default scale 
factor of the data item" in excess-128 
notation (i.e., if the implied fractional 
point is between the last and the next~ 
to-last digit, q will have the value 
129). 

For numeric fields, q is the resultant 
scale factor derived ~rom the apparent 
precision as specified 1n the picture, 
l.e., the number of digit positions after 

a V picture item as modified by an F 
(scale factor) item. 

For fixed decimal pictures, any explicit 
scaling of the form F(tI) is combined 
with the implied scale, as described 
above. and reflected in the DED. The 
F(tI) is then no longer required and is 
removed from the picture. 

w byte: w specifies the number of storage 
units allocated for a numeric field. 

1 byte(s): 1 specifies the number of bytes 
allocated for the picture associated with 
a numeric field. If the data item is 
string, 1 occupies two bytes; if 
arithmetic, one byte. 

Picture specification: This field contains 
the picture declared for the data item. 
If the data item is string., the picture 
may occupy 1 through 32,767 ~tes; if 
arithmetic~ 1 through 255 bytes. If the 
original picture specification contained 
replication factors, it will have been 
expanded in full. 
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DOPE VECTOR DESCRIPTOR CDVO) 

This provides a key for scanning the 
standard array, string and structure dope 
vectors. It consists of one entry for each 
major structure, minor structure and base 
element in the origl.nal declaration. Each 
entry consists of one word and can have one 
of two formats: 

1. structure: 

012 7 8 15 
r--T--T-----------T------------------, 
IF11F21 LIN I L __ ~ __ ~ ___________ ~ __________________ J 

16 31 
r------------------------------------, 
I Offset I L ____________________________________ J 

F1 = 

F2 = 

L = 
N = 

Offset = 

= 

0 

0 

structure 

Level of structure 

Dimensionality" including 
inherited dimensions 

Offset of containing 
structure from start of 
DVD 
- 1 for a major stJ:ucture 

2. Bas e el ement : 

012 7 8 9 10 15 
r--,..--T-----------T--T --T ------------" 
IF11F21 L IF5 1F6 1 N I L __ ~_~ ___________ ~_~ __ ~ ____________ J 

16 17 18 23 24 31 
r--T-~-----------T--T--T------------, 
IF31F41 A I I I D I L __ L~_~ ___________ ~ __ ~ __ ~ ____________ J 

F1 = 1 

F2 = 0 
= 1 

L = 

F5 = 1 
= 0 

F6 = 1 
= 0 

N = 

F3 = 0 
= 1 

F4 = 0 
= 1 

A = 

D = 

= 

Base element 

Not end of structure 
End of structure 

Level of element 

Area variable 
Not area variable 

Event variable 
Not ~vent variable 

Dimensionality 

Not an aligned bit string 
Aligned bit string 

Not a varying string 
Varying string 

Alignment in bits CO to 63) 

Length, if not a string;, in 
bits 
o if a string, in which case 
the length is in the dope 
vect.or 
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FORMAT ELEMENT DESCRIPTOR (FED) 

This control block contains information 
derived from a format element within a 
format list specification for edit-directed 
I/O. There are five forms of the FED: 

1. Format item E: 

1 2 3 4 
r-------T---T---' 
I wid I s I L _______ ~ ___ ~ ___ J 

3. Format items A" B., X: 

1 2 
r-------, 
I w I L _______ J 

w = as for E format 

4. Format item P: 

w = width of data field in characters There are two forms of the FED for the 

2. 

d = number of digits following decimal 
point 

s = number of significant digits to be 
placed in data field (ignored for 
input) 

Format item F: 

1 2 3 4 

r-------T---T---' 
I wid I p I 
L _____ ~_~ ___ ~ ___ J 

wand d: as for E format 

p scale factor in excess-128 nota­
tion 

P format items, these being identical 
to the DEDs for numeric fields and 
pictured character strings. 

5. Printing format i terns PAGE" SKIP., LINE, 
COLUMN: 

The FEDs for SKIP, LINE and COLUMN are 
halfword binary integers. PAGE does 
not have an FED. 

Appendix H: Format· Element Descriptor (FED) 175 



176 



LIBRARY COMMUNICATION AREA (LCA) 

r--------T------~-------------------------------------------------, 
ISymboliclLength I I 
I name I (bytes) I Function I 
~--------+-------+-------------------------------------------------~ o I WBRl 4 2nd XCTL address for communication in arithmetic ( 

4 

8 

10 

14 

18 
20 
29 

2A 
2B 
2C 

34 
38 

CE 

D2 

D6 
DE 
E6 
EA 

F2 
F6 

t conversion package. I 
WBR2 4 3rd XCTL address for c0mmunication in arithmetict 

WRCD 

WFED 

WSCF 

WSDV 
WINT 
WSWA 

WSWB 
WSWC 
WOFD 

WOCH 
WFCS 

WCFD 

WFDT 

~iODF 

WCNV 
WFIL 
WOKY 

8 

4 

4 

8 
9 
1 

1 
1 
8 

4 
150 

4 

4 

8 
8 
4 
8 

conversion package. I 
A (Target) "A (OED): Implicit parameters for final I 
convers ion in arithmetic scheme. stored by I 
arithmetic director. I 
A(Source FED): Implicit parameter for F or EI 
format input conversion. I 
Scale factor for library decimal intermediate I 
form. I 
Input/output field dope vector.. I 
Library intermediate form storage area. I 
Eight i-bit switches: Intermodular communi-I 
cation. . I 
Eight i-bit switches: General purpose switches~1 
Eight i-bit switches: Not used across calls. I 
Dope vector for ONSOURCE or ONKEY built-int 
functions. I 
A(Error character): ,ONCHAR built-in function.. I 
Character string (in required format) used by I 
list-directed and data-directed output. I 
Library intermediate FED: String/arithmetic con-I 
version;. I 
A (Target FED): Implicit parameter for F or EI 
format output conversion. I 
SDV for DATAFIELD in error,. I 
Library GO TO control block. I 
A (DCLCB) for ONFILE. I 
SDV(Null string): requested when ONKEY built-inl 
function used out of context. I 

WEVT 4 A5 (event variabl.e). I 
WREA 4 Return address for AREA on-un! t,. I ________ lL _______ .1. ______________ " _________________________ '-_________ J 

Alternative entries: 

r--------T-------T-------------------------------------------------, 
38 I WFCl I 40 I Workspace for interleaved array indexer. I 
60 I WONC I 40 I Error code: storage area for contents ofl 

I I I floating-poiRt registers in error-handling I 
I I I subroutines.. I L ________ ~ _______ .1. ______________ - __________________________________ J 

r--------T-------T----------------------'---------------------------, 
38 I WCNP I 4 I Implicit parameter: ~(Constant descriptor). I 
3C I WCNl I 8 I A(Start of constant), A(End Qf constant). I 
44 I WCN2 I 8 I A(Start of constant), A(End of constant). I L ________ ~ _______ ~ ____ ~ ___________________________________________ J 

Figure 53. Library Communication Area' (LCA) 

The library communication area (LCA) is part of library workspace 
(LWS), the format of which is given in Figure 54. The use of LWS and 
LCA is described in 'Communication conventions' in Chapter 2. 
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LIBRARY WORKSPACE (LWS) 

O' 78 ~t 

lHEQLSA------O>[~~~~~, ... ~. ~ .. ~~~~.·~Jt~.'.", .. E.··.·~.-.'~~~.·~.:.~.-..... :~.~.:~~.:.~~l 
4 I Chai~-back addr~ss' (say~· .. a~~a?' ---', 

~----------------------------------8 I Chain-forward add r~ss "0<, -'--"-1 
~--------------------~~--~~--------~ 

C \ Register ~av~ area . "'" ---,., : 

I' I 
~-----------------~----------~-----~ 48 I (8 bytes pnused)' . ,",~ I 
I 1 

IHEQLWO------->~------------------~---------------~ 50 I .... . ,...... -_. I 

I I 
I Workspac~ leY~l 0 I 1 "', , ' . I 

I 1 
IHEQLW1------->~----------------------------------i E8 I . ... . '... ,. I 

I 1 
I Workspace level 1 1 
II 

. I , 
IHEQLW2------->~----------------------------------~ 180 I .' .,.. . . I 

I I 
I Workspace level 2 I 
1 I 
I I 

IHEQLW3------->~------------------------------~---~ 218 I . ,~,,- I 
I 1 
I Workspace level 3 I 
I 1 
I 1 

IHEQLW~------->~----------------------------------~ , ' 2BO I . , "'1 
I i 
1 Workspace level 4 1 

1 I 
I I 

IHEQLWE-------> ~--------------------·--------------i 
348 1-' 1 

I 1 
1 Workspace level E 1 

1 I 
I I 

IHEQLCA------->~----------------------------------i 
3EO I 1 

I I 
1 1 
I Library com~~nic~tion area (LCA) 1 
1 1 
1 I 

IHEQLWF------->L-----------------------~----------J 

Figure 54. Standard Format of Library Wo:rk.space (LWS) 

The use of Library Workspace (LWS) is described in Chapter 2. 
The format of the LCA is given in Figure 53 and that of the SSA 
in Figure 55. 
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STANDARD SAVE AREA (SSA) 

Offset General Register Standard Save Area 

Symbolic 
ValUe Name Number 

o 

4 

8 

C 

10 

14 

18 

lC 

20 

24 

28 

2C 

30 

34 

38 

40 

44 

OFCD 

OFDR 

OFLR 

OFBR 

OFRO 

OFRA 

OFRB 

OFRC 

o FRO 

OFRE 

OFRF 

OFRG 

OFRH 

OFRI 

OFRJ 

OFWR 

OFPR 

13 

14 

15 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Symbolic 
Name 

DR 

LR"RY 

BR"RZ 

RO 

Rl"RA 

RB 

RC 

RD 

RE 

R.F 

RG 

RH 

RI 

RJ 

RX" WR. 

PR 

o 7 8 31 
r----------T--.-----.------------------------, 
I Fla gs I Length I 
~---_-----.L--------- . _____________________ ~ 
I Chain-back address I 
~-------------------------------------------~ 1 Chain-forward address I 
~----------.---------.------------------..... ----~ 
I I 
~-------------------------------------------~ 
I I 
~-------------------------------------------~ I Contents of register 1 
~-------------------------------------------~ 
I I 
~--------------..,;---.-------------------------~ 
I contents of register I 
~-------------------------------------------~ I Contents of register I 
~-------------------------------------------~ I Contents of register I 
~-------------------------------------------~ I Contents of register I 
~-------------------------------------------~ I contents of register I 
~-------------------------------------------~ I Contents of register I 
~-----.--------------------------------------~ 
I Contents of register I 
~------------------.------------------------- ~ 
I Contents of register I 
~-------------------------------------------~ I contents of register I 
~-------------------------------------------~ 
I I 
~-------------------------------------------~ I Pseudo-register pointer I 
L ____ ~--_-__ --------------------------------J 

Figure 55. Format of the Standard Save Area (SSA) 

Flags: One-byte code" employed by PL/I 
housekeeping procedures to specify the 
nature of the storage area in whidh the 
SSA resides. (See Figure 56.) 

acquired Ql a called module. This 
field is not set for any PL/I Library 
module, since intermodule trace is not 
supported within the library~ 

Length: Three-byte binary integer speci­
fying the total length of the storage 
area in which the SSA 'resides; used by 
PL/I housekeeping to freedynamicstor­
age areas.. (See'PL/I Object Program 
Managenent'.) When OPT=Ol.Default is 
used" bit 1 of these three bytes is 
used as a flag,. 

Chain-back Address: Address of the SSA 
originally provided for a module that 
now calls another module,. 

Chain-forward Ad.dress: Address of the SSA 

Return address of the calling module: Con­
tents of register LR on entry to the 
called module, set by the calling 
module to the address of the point of 
return. All PL/I Library modules 
return using register LR.. 

Entry Point of the called module: contents 
of register BR on entry to the called 
module. 

RO to PR: contents ,of the specified reg­
isters on entry to the called module. 
PL/I Library modules save all registers 
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IJR through WR in order to meet the 
l:equirements of a GO TO statement in an 
on-unit. (See Chapter 4.) The reg­
ister PR field is set by the subroutine 
in IHESA that initializes the main 
procedure; it remains unchanged 
throughout the task. 

r---T-------------------------------------, 
I I Meaning I 
IBit~------------------T------------------~ 
I I = 0 I = 1 , 
~---+------------------~------------------~ 
, 0 I Always = 1 , 
~---+------------------T------------------~ I 1 INa statement num- ,statement number I 
I Iber field in DSA Ifield in DSA I 
~---+------------------+------------------~ 
I 2 INa dummy ON field ISTRINGRANGEfield I 
I Ifor STRINGRANGE I created as for I 
I I lather ON conditions 
~---+------------------+------------------~ 
I 3 IProcedure DSA \Begin block DSA I 
~---+------------------+------------------~ 
I . 4 I ~lo dummy ON field I SUBSCRIPTRANGE I 
I Ifor SUBSCRIPTRANGElfield created as I 
I I I for other ON con- I 
I I Iditions I 
~---+------------------+------------------~ 15 INon-recursive DSA.IRecursive DSA.. I 
I Iwithout display Iwith display up- I 
I lupdate field Idate field I 
~---+------------------+----------.--------~ 
I 6 INa ON fields ION fields I 
~---+-----~------------+------------------~ 
I 7 INa dummy ON field ISIZE field created I 
I Ifor SIZE las for other ON I 
I I I conditions I L ___ ~ __________________ ~ __________________ J 

Figure 56. Format of the SSA Flag Byte 
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STRING ARRAY DOPE VECTOR (SADV) 

o 15 16 31 
r---------------------------~-------------, 
I I 
I I 
I I 
I ADV I 
I I 
I I 
I I 
~--------------------T--------------------~ I Maximum length I Current length/O I l ___________________ ~ ____________________ J 

Figure 57. Format of the Primary String 
Array Dope vector (SADV) 

This control block contains information 
required to derive, directly or indirectly 
(through a secondary array of SDV entries> " 
the address of elemental strings. The SADV 
is identical to the basic ADV, with the 
addition of a fullword which describes the 
string length. 

Fixed-length strings require only a pri­
mary dope vector. The two length fields 

are set to the same value, which is the 
declared length of the strings. 

VARYING strings require, in addition to 
the primary dope vecto r" a secondary dope 
vector. This consists of SDV entries for 
each elemental string within the array. 
The secondary dope vector is addressed via 
the primary dope vector by the standard ADV 
algorithm; having located the relevant SDV, 
the actual string data is directly addres­
sable. The maximum-length field appended 
to the ADV is set to the declared maximum 
length of each array element. 'l'he current­
length field is set to zero. 

The 
length 
data,. 
length 
vector 

multipliers of 
string apply to 
Those of the 

string apply to 
of SDV entries. 

the ADV for a fixed­
the actual string 
ADV for a variable­

the secondary dope 
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STRING DOPE VECTOR (SDV) 

023 7 8 15 16 31 

r----T-----T------------------------------, 
IBtOfl I Byte address of string I 
~----~-----L--------T---------------------~ 
I Maximum length I Current length I L ___________________ L _____________________ J 

Figure 58. F'ormat of the string Dope 
vector (SDV) 

A string dope vector (SDV). is an 8-byte 
word-aligned block that specifies storage 
requirements for string data. 

Definition of SDV fields: 

BtOf (Bit offset): If the string is a bit 
string, positions 0 to 2 of the SDV 
specify the offset of the first bit of 
the string within the addressed byte. 
The bit offset is only applicable to 
bit strings which form part of a data 
aggregate., and then only if that. aggre­
gate has the UNALIGNED attribute!. 

Byte address of string: For both character 
and bit strings, this three-byte field 

specifies the address of the initial 
byte of the string. 

Maximum length: Halfword binary integer 
which specifies the number of storage 
units allocated for the string: byte 
count if character string, bit count if 
bit string. This value does not vary 
for a particular generation of its 
associated string .• 

Current length: Halfword binary integer 
which specifies the number of storage 
uni tS Il within the maximum length., cur­
rently occupied by the string: only 
applicable to strings with the VARYING 
attribute. 

The two length fields exist to accommo­
date strings with the VARYING attribute; in 
the instance of a fixed-length string, the 
two fields contain i1entical values. Both 
fields may contain a maximum value of 
":\2,767. 

Appendix H: String Dope Vector (SDV) 185 



186 



STRUCTURE DOPE VECTOR 

This control block contains information 
required to derive, directly or indirectly" 
the address of all elements of the struc­
ture. 

The format of a structure dope vector is 
determined as follows. The dimensions 
which have been applied to the major struc­
ture or to minor structures are inherited 
by the contained structure base elements: 

undimensioned non-string base elements are 
assigned a dope vector consisting only of a 
single-word address field. The structure 
dope vector is then derived by concatenat­
ing the dope vectors which the base ele­
ments would have if they were not part of a 
structure,. in the order in which the ele­
ments appear in the structure. 
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SYMBOL TABLE (SYMTAB) 

o 7 8 15 16 31 

r--------~-------------------------------l I 0 I Chain-forward address I 
~---------+-------------------------~-----i I Length I I 
~ _________ J I 

I I 
I Identifier I 
I 1 
~---------T-------------------------------~ I D I A(DED) I, 
~---------+-------------------------,------~ 
I Flags I Field A 1 
~--------~---------T--------------------i 
I Field B I I l ____________________ L ____________________ J 

Figure 59. Format of the Symbol Table 
(SYM'fAB) 

The symbol table consists of one or more 
entries which define the attributes, iden­
tifier" and storage locdtion of variables 
which appear in the data list for data­
directed I/O. Each SYMTAB entry contains 
the address of the next entry or a stopper. 

Definition of SYMTAB fields: 

Chain-forward address: The address of the 
next entry in the symbol table; all 
symbols (identifiers) known within a 
given block are chained together. The 
last entry in the chain is signaled by 
a zero chain-forward address. (The 
symbol table of a contained block must 
include the symbol table of the 
containing block; hence the chain­
forward address of the last entry for 
variables declared in a contained block 
is that of the first entry in the 
symbol table of the containing block.) 

Length: Number of characters comprising the 
identifier. Maximum length is 255 
characters. 

Identifier: The name declared for a varia­
ble. If the variable is known by a 
qualified name. the identifier includes 
separating periods. 

D (= Dimensionality): The number of 
dimensions declared for an array varia­
ble; D = 0 for scalar variables. 

~(DED): Addr,ess of the data element des­
criptor associated with the variable. 

Flags: 

Bit 
-0-

1 = 1 
2 = 1 
3 
4 

5 6' 7 o '0 0 
001 

010 

Field ~: 

(Reserved) 
ON CHECK for the variable 
ON CHECK for label variable 
(Reserved) 
(Reserved) 

variable is STATIC 
Non-structured AUTOMATIC or CON­
TROLLED 
Structured AUTOMATIC or CON­
TROLLED 

If STATIC: Address of data item or its 
dope vector. 

If AUTOMATIC (non-structured): Offset of 
data item or its dope vector 
within DSA. (see note.) 

If AUTOMATIC (structured): Offset of dope 
vector for data item (within a 
structure dope vector), rela­
tive to origin of DSA. (See 
note. ) 

If CONTROLLED (non-structured): Offset to 
, , data' item or its dope vector. 

If CONTROLLED(structured): As for AUTO­
MATIC (structured), but offset 
is relative to or~g~n of 
structure dope vector. 

Field B: 

If STATIC: Not used. 

If AUTOMATIC: Offset of display within 
PRV. 

If CONTROLLED: Offset of the anchor word 
(pseudo-register) of the con­
trolled variable. 

Note: See Chapter 4 for description of 
storage class implementation and for 
definition of DSA. 
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APPENDIX I: INPUT/OUTPUT CONTROL BLOCKS 

This appendix gives the formats of the control blocks used by the PLII Library I/O 
interf ace modules" including those blocks generated by the compiler. The functions of 
the blocks and the way in which they are used by the library are described in Chapter 3. 
In the diagrams., all offsets are in hexadecimal. 

The appendix includes an example of the chaining of I/O control blocks. 
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DECLARE CONTROL BLOCK (DCLCB) 

o 7 8 15 16 23 24 31 
r------------------T-------------------, o I DPRO I DCLll. I 
~------------------+-----------.--------~ 

4 I DBLK I DLRlt I 
~---------T--------+--------T-·--------~ 

8 I DCLD I DBNO I DCLB I DCLC I 
t---------~--------+---------~---------~ 

C I DY.AL I (Reserved) I 
~ ------------------~-----------,-------- ~ 

10 I (Reserved) I 
~--------------------------------------~ 

14 I (Reserved) I 
~---------T------------------------~---~ 

18 I DFLN I I 
t--------- J I 
I I 
I DFIL I 
I I 
I I 
I I L ______________________________________ J 

Figure 60. Format of the Declare Control 
Block (DCLCB) 

DPRO: Halfword binary integer (set by the 
linkage edftor) specifying the offset~ 
within the pseudo-register vector 
(PRV), of the pseudo-register associat­
ed with the declared file. 

DCLA: Four four-bit codes specifying the 
file type, organization~ access and 
mode: 

Byte 1 

0001 xxxx 
0010 xxxx 

xxxx 0000 
xxxx 0001 
xxxx 0010 
xxxx 0011 
xxx x 0100 

~ 

STREAM 
RECORD 

Organization 

CONSECUTIVE 
INDEXED 
REGIONAL (1) 
REGIONAL (2) 
REGIONAL (3) 

(Stream-oriented I/O is supported only 
for data sets of CONSECUTIVE organiza­
tion. ) 

0001 xxxx 
0010 xxxx 

Access 

SEQUENTIAL 
DIRECT 

(These are used for record-oriented I/O 
only. ) 

Mod~ 

xxxx 0001 INPUT 
xxxx 0010 OUTPUT 
xxxx 0100 UPDATE 
xxxx 1000 BACKWARDS 

(Stream-oriented I/O uses INPUT and 
OUTPUT only.) 

DBLK: Halfword binary integer specifying 
the length, in bytes, of the blocks 
within the data set: 

F-format records: block 
fied for data set 
all blocks except 
last one). 

length speci­
(constant for 
possibly the 

U-" V-, VS- or VBS- format records: 
maximum length of any block in 
data set. 

DLRL: Halfword binary integer specifying 
the length, in bytes, of the records 
within the data set. Two or more 
records may be grouped (blocked) to 
form one physical block. 

F-format records: record length speci­
fied for data set (constant for 
all records). 

V-" VS- or VBS-format records: maximum 
length of any record in the data 
set. 

U-format records: this specification is 
not permitted; the block size 
defines the record length. 
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DCLD: One byte containing ENVI­
RONMENT options: 

o LEAVE 
1 COBOL file 
2 CTLASA 
3 CTL360 
4 INDEXAREA 
5 NOWRITE 
6 REWIND 
7 GENKEY 

DBNO: One-byte binary integer specifying 
the number of buffers to be allocated 
to the file when it is opened, as 
specified by the BUFFERS option. 

DCLB: One byte containing attribute 
codes: 
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Bit 

o 
1 
2 
3 
4 
5 
6 
7 

Attribute 

KEYED 
EXCLUSIVE 
BUFFERED 
UNBUFFERED 

(Reserved) 
(Reserved) 
(Reserved) 
(Reserved) 

DCLC: Eight-bit code which specifies the 
format of records within the data set: 

Bits Code Format 

0 and 1 01 V 
0 and 1 10 F 
0 and 1 11 U 

2 (Reserved) 
3 1 Blocked 
4 1 VS/VBS 
5 1 PRINT 
6 (Reserved) 
7 (Reserved) 

DXAL: Halfword binary integer specifying 
the count in the INDEXAREA area envi­
ronment option. 

DFLN: One-byte binary integer specifying 
the length (minus one) in bytes of the 
file name in the following field. 

DFIL: Character string, up to 31 bytes 
long, specifying the name of the file. 
If there is no TITLE option in the OPEN 
statement, the first eight characters 
of this name are used as the name of 
the DD statement associated with the 
file during program execution. (The 
compiler will have padded the name with 
bL"l nks to extend it to at lea st eight 
characters in length.) 



EVENT VARIABLE 

o 7 8 15 16 31 
r------T-------------------------------, 

o I EVFl I EVEC I 
~------+-----------------------.--------~ 

4 I EVF2 I EVLO I 
~------~-------------------------------~ 

8 I EVCF I 
~--------------------------------------~ 

C I EVCB I 
~--------~---------T-------------------~ 

10 I EVST I Reserved I 
~------------------L-------------------i 

14 I EVFF I 
~--------------------------------------i 

18 I EVFB I 
~--------------------------------------~ 

lC I EVPR I L ______________________________________ J 

Figure 61. Format of the Event Variable 

In a multitasking environment, event 
variables are placed in two chains:: 

1. The file chain, which is anchored in 
the TEVT field of the FCB and includes 
all active event variables related to 
a file and for which there is no 
corresponding IOCB. This chain ena­
bles all associated event variables 
that are not being waited on to be set 
inactive, complete, and abnormal when 
a file is closed. 

2. The task chain, which is anchored in 
the pseudo-register IHEQEVT, and 
includes all active I/O event varia­
bles associated with the task. This 
chain facilitates the setting of those 
event variables that are not being 
waited on inactive, complete, and 
abnormal on termination of the task. 

An example of the chaining of event varia­
bles is given at the end of this appendix. 

EVF1: 8-bit code containing implementation 
flags: 

FI~g§. code Name 

Active event variable 1000 0000 EMA.C 
I/O associations 0100 0000 EMIO 
No WAIT required 0010 0000 EMNW 
FCB address contained 

in EVEC 0001 0000 EMFC 
This event variable 

is to be checked 0000 1000 EMCH 
DISPLAY event variable 0000 0100 ENDS 
IGNORE option with 

this event 0000 0010 EMIG 

EVEC: Contains the address of the DECB 
associated with the event, or the 
address of the FCB when no IOCB was 
obtained, e.g." when READ IGNORE (0) 
is execut ed. 

EVF2: PL/I ECB flag byte: 

wait 
complete 

EVIO: Not used. 

1000 0000 EMWB 
0100 0000 EMCP 

EVeF: Event variable chain-forward pointer 
(task) • 

EVCB: Event variable chain-back pointer 
(task). 

EVST: Status field: 
Normal status value: All zeros. 
Abnormal status value: Low-order bit 

is 1, remainder is zero (unless 
set otherwise by STATUS 
pseudo-variable). 

EVFF: Event variable chain-forward pointer 
(file) • 

EVFB: Event variable chain-back 
(file). 

pointer 

EVPR: Address of the PRY of the task in 
which the associated 1/'0 event was 
initiated. 
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EXCLUSIVE BLOCK 

o 7 8 15 16 31 
r--------------------------------, 

o I XCFF ! 
~--------------------------------~ 

4 I XCBF I 
~--------------~-----------------~ 

8 I XCFT I 
~--------------------------------~ 

C I XCBT I 
~--------------------------------~ 

10 ! XPRV I 
~------T----------T--------------~ 

14 I XFLl I (Reserved)! XSTC ! 
~------~---------~--------------~ 

18 I I 
I XQNM ! 
I I 
~------+-------------------------~------

20 ! XLRN I XKYI/XREG ! A 
~------~-------------------------~ I 

24 I I I 
I I I 
I XKYR I XRN~ 
I I I 
I i I 
I I I 
I I V L ________________________________ J _____ _ 

Figure 62. Format of Exclusive Block 

Exclusive blocks are placed in two 
chains: 

1. The task qhain, which is anchored in 
the pseudo-register IHEQXLV~ and ena­
bles all records locked in a. task to 
be unlocked when the task is terminat­
ed. 

2. The file chain, which is anchored in 
the TXLV field of the FCB, and facili­
tates the freeing of all exclusive 
blocks related to the file when it is 
closed, and facilitates a check on 
whether a record is already locked. 

An example of the chaining of exclusive 
blocks is given at the end of this appen­
dix. 

XCFF: Chain-forward pointer (file). 

XCBF: Chain-back pointer (file). 

XCFT: Chain-forward pointer (task). 

XCBT: Chain-back pointer (task). 

XPRV: Address of the PRV for the task in 
which the exclusive block was creat­
ed. 

XFL1: Flags: XLOK: Code 1000 0000 indicates 
that the record associated with the 
exclusive block is locked owing to a 
READ operation or an incomplete REW­
RITE· or DELETE operation. 

XSTC: Lock statement count: the number of 
incomplete 1/0 operations that cur­
rently refer to the exclusive block. 

XQ~M: l-:ight-byte qname used in the ENQ and 
DEQ macro instructions. The first 
word contains the address of the FCB~ 
right-aligned, and the second con~' 
tains zero. 

XRNM:rhe rname used in the ENQ and DEQ 
macro instructions: 

XLRN: One byte containing the length 
of the rname. 

XKYI/XREG: 
XKYI: INDEXED files (unblocked 

records): Key of record 
being locked. 
INDEXED files (blocked 
records): ACFCB). 

XREG: REGIONAL files: Region 
number of the record 
being locked. (This 
field may extend beyond 
byte 23.) 

XKYR: REGIONAL(2) and (3) files: The 
recorded key of the record 
being locked. 
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FILE CONTROL BLOCK (FCB) 

o 7 8 15 16 23 24 31 
r--------------------------------------, 

1-8 I TVAL I 
~--------------------------------------~ 

1-4 I TRES I 
~--------T-----------------------------i 

o I TFLX' TDCB I 
~--------+-----------------------------~ 

4 I TTYP I TACM I 
~--------+---------T-------------------i 

8 I TFLA I TFLB I TLEN I 
~--------+---------~-------------------~ 

C I TFIO I TDCL I 
~--------~-----------------------------~ 

10 I TCBA I 
~------------------T-------------------i 

14 I TREM I TMAX I 
~------------------~-------------------~ 

18 I TREC I 
~--------------------------------------i 

1C I TCNT I 
~------------------T-------------------~ 

20 I TPGZ I TLNZ I . 
~------------------+--------T----------i 

24 I TLNN I TFLC I TFLD I 
~--------T---------~--------~----------i 

28 I TFLE I TFOP I 
~--------t-----------------------------~ 

2C I TFLF I TTAB I 
~--------~-----------------------------i 

30 I I 
I I 
I DCB I 
I I 
I I L ______________________________________ J 

.Figure 63. FCB for stream-Oriented I/O 

TVAL: Word containing bits indicating 
which statements are valid for this 
file 

TRES: Reserved 

TFLX: Eight-bit code specifying error and 
exceptional conditions: 

£Qndition~ Code Name 

EOF on data set 1000 0000 T~EF 

Error on output 0100 0000 TMOE 
Error on input 0010 0000 TMIE 
Error on data field 0001 0000 T~IT 

Do not raise 
TRANSMIT 0000 1000 T~NX 

List terminator 0000 0010 TMLC 
ENDPAGE raised 0000 0001 TMEP 

TDCB: Address of the DCB part of the FCB. 

o 7 8 15 16 23 24 31 
r--------------------------------------, 

J -8 I TVAL I 
~--------------------------------------~ 

1-4 I TRES I 
t--------T-----------------------------i 

o I TFLX I TDCB I 
~--------t-----------------------------i 

4 I TTYP I TACM I 
~--------t---------T-------------------i 

8 I rFLA I TFLB I TLEN I 
~--------t---------~-------------------i 

C I rFIO I TDCL I 
~--------~-----------------------------i 

10 I TLAB/TCBA I 
~--------------------------------------i 

14 I TPKA I 
~--------------------------------------i 

18 I TBBZ/TREL I 
~--------------------------------------i 

1C I TADC I 
~--------------------------------------~ 

20 I TLRR I 
t------------------T--------T----------i 

24 I TLRL I TFLC I TFLD I 
~--------T---------~--------~----------~ 

28 I TFLE I TFOP I 
t--------t---------T-------------------i 

I 2C I TFLF I TFMP I (Reserved) I 
~--------~---------~-------------------i 

30 I TEVT I 
~--------------------------------------~ 

34 I Zero I 
t--------------------------------------~ 

38 I TXLV* I 
~--------------------------------------~ 

3C I Zero* I 
~--------------------------------------i 

40 I TXLZ* I 
t--------------------------------------i 

44 I I 
I I 
I DeB I 
I I 
I I L ______________________________________ J 

* These fields are omitted in non­
multitasking environment: DCB commences 
at byte 38. 

.Figure 64. feB for Record-Oriented I/O 
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TTYP: Eight-bit code specifying I/O type: 

!YI2§. Code !:!ru!!~ 

STREAM I/O xxxx 0000 TMDS 
RECORD I/O xxxx 0001 TMRC 
STRING I/O xxxx 0010 TMST 
Temporary flags, 1000 xxxx TMTl 
valid for single 0100 xxxx TMT2 
I/O call only 0010 xxxx TMT3 

0001 xxx>\: TMT4 

TAC~~: Address of I/O transmit module, 
which interfaces with data management 
access methods. The names of all such 
library modules are IHElr*, where * is 
a letter identifying the module. 

TFLA: Two four-bit 
record format 
mode: 

codes specifying 
and the current 

the 
file 

Format Code ~ame 

V (variable) 0001 xxx x TMVB 
F (fixed) 0010 xxxx TMFX 
U (undefined) 0100 xxxx TMUN 
ASA control/print 
file lxxx xxxx TMAS 

Mode Code Name 

INPUT xxxx 0001 TMIN 
OUTPUT xxxx 0010 rMOP 
UPDATE xxxx 0100 TMUP 
BACKWARDS xxxx 1000 rMBK 

TFLB: Eight-bit code specifying -the file 
attributes: 

Attribute £.ode !,!~me 

EXCLUSIVE lxxx xxxx TMEX 
UNBUFFERED xlxx xxxx TMBU 
Hidden buffers xxlx xxxx TMHB 
SYSPRINT file xxxl xxx x TMPT 
Hidden buffer may 

be require:3. xxxx xlxx TMHQ 
KEYED xxxx xxlx TMKD 
DIRECT xxxx xxxl TMDR 

TLEN: Halfword binary integer, specifying 
the length, in bytes, of the FCB. 

TFIO: Eight-bit code specifying the type 
of I/O operation: 

°Eeration £ode lila me 

PUT 1000 0000 TMPW 
GET 0100 0000 TMGR 
EVENT option 
with IGNORE option 0000 0010 TMEI 

COpy option 0000 0001 r~cY 

TDCL: Address of the DCLCB defining the 
file. 
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TCBA/l'LAB: 

STREAM: TCBA: Address of next available 
byte in a buffer. 

RECORD: TLAB: 
sequential: Address of las-t 

IOCB obtained. 
Direct: Address of first IOCB 

in chain. 
TCBA: 
sequential: Address of last 

record located. 

TREM/TMAX/TPKA: 

STREAM: TREM: Number of bytes remaining 
in current record. This value 
is equal to TLNZ when the 
record is initialized for out­
put. 
TMAX: Halfword binary integer 
specifying the number of bytes 
in a record: 

InEut: the number of 
read. 

output: the number of 
initially available. 

bytes 

bytes 

For V format records, this num­
ber includes the four-byte 
record control field; for all 
recor:3. formats, it includes the 
ASA control byte (if present). 

RECORD: TPKA: Address of previous key. 
(Used for SEQUENTIAL access to 
REGIONAL data sets, LOCATE 
creation of INDEXED data sets, 
and padding key for SEQUENTIAL 
INDEXED data sets.) 

TREC/TBBZ/TREL: 

STREAM: TREC: Address of buffer work­
space (paper-tape input, u­
format output). 

RECORD: TBBZ: Length of IOCB. The 

TCNT/T~DC: 

first byte contains the subpool 
number. 
TREL: Relative record count. 
(Used only for SEQUENTIAL 
access to REGIONAL data sets.) 

STREAM: TCNT: Fullword binary integer 
specifying the number of scalar 
items transmitted during the 
most recent I/O operation (GET 
or PUT) on the file. 

RECORD: TADC: Address 
list. 

of the adcon 



TPGZ/TLNZ/TLRR: 

STREAM: TPGZ: Halfword binary integer 
specifying the naximum number 
of lines per page. This field 
is only used for PRINr files. 
~ default value of 60 lines is 
assumed if: 

1. the OPEN 
opens the 
include 
option, or 

statement that 
file does not 
the P~GESIZE 

2. an implicit open occurs. 

TLNZ: Halfword binary integer 
specifying th~ maximum number 
of characters per line. A 
default line size is obtained 
from the record length speci­
fied in the ENVIRONMENT attri­
bute if: 

1. the OPEN 
opens the 
include 
option, or 

statement that 
file does not 
the LINESIZE 

2. an implicit open occurs. 

If the ENVIRONMENr attribute is 
not specified, the record 
length used is that specified 
in the associated DD statement. 

If none of these specifies a 
record size, and if the file is 
a print file, a default length 
of 120 characters per line is 
assumed. 

The TLNZ value includes all 
characters available within a 
line. 

RECORD: TLRR: Address of IOCB of last 
complete READ operation. This 
is required whenever the EVENT 
option is used; it provides a 
means of identifying the last 
complete READ operation when a 
REWRITE is executed. In the 
case of spanned records this 
field holds the length of the 
previously read record if the 
previous operation was a READ 
SET. 

TLNN/TLRL: 

STREAM: TLNN: Halfword binary integer 
specifying the current line 
number. 

RECORD: TLRL: Maximum logical record 
length for the file. 

TFLC: Two q-bit codes giving: 

1. Type of device. 

2. Further file history. 

Device code 

Paper tape 1000 0000 
Printer 0100 0000 
Previous operation 

was READ with SET 
option 0000 1000 

Attempt to close in 
wrong task 0000 0100 

OPEN or CLOSE 
in progress 0000 0010 

Name 

TMPA 
TMPR 

TMPS 

TMDT 

TMOC 

TFLD: Eight-bit code specifying the organ­
ization of the data set associated with 
the file: 

Organization Code Name 

CONSECUTIVE X' 00' TMCN 
INDEXED X'04' TMIX 
REGIONAL (1) X, 08' TMRl 
REGIONAL (2) X' oct TMR2 
RF~IONAL ( 3) X'10' TMR3 

TFLE: Eight-bit code specifying the histo­
ry of the file: 

!!i~tory code Name 

Preceding operation 
a READ 1000 0000 TMRP 

IGNORE in progress 0100 0000 TMIG 
CLOSE in progress 0010 0000 TMCL 
End of the extent 

reached by the 
last operation 0001 0000 TMET 

Preceding operation 
a REWRITE 0000 1000 TMWP 

Preceding operation 
a LOCATE 0000 0100 TMLT 

I/O condition on 
CLOSE 0000 0010 TMCC 

Implicit CLOSE 0000 0001 TMCT 

TFOP: Address of the prior FCB opened in 
the current task, or zero (if FCB is 
the first FCB opened). 

TFLF: Eight-bit code specifying the load 
module code (used by IHECLS, lHECLT and 
IHECTT to specify module names in the 
DELETE macro): 

STREAM: 

Miscellaneous 

TAB table exists 0000 0001 TMTB 
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RECORD: 

QSAM 
BDAM 
QISAM 
BISAM 
13 SAM 
BSAM load mode 
Tab control table 

X'OO' 
X'04' 
X' a 8' 
X 'oct 
X'lO' 
X'14' 

exists X'Ol' 
TTAB: Address of TAB control table 

files only). 

TMQS 
TMBD 
TMQI 
TMBI 
TMBS 
TMBL 

TMTB 
(PRINT 

TFMP: RECORD I/O only. This flag is used 
by exclusive files to act as a lockout 
flag when updating the chains of IOCBs 
and exclusive blocks. A TS loop is 
performed on this byte until it is 
freed. When the chaining operation is 
complete, the byte is set to zero. 
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TEVT: Pointer to chain of active I/O event 
variables associated wi th 'the file, but 
for which there is no corresponding 
IOCB: enables the event variables to be 
set complete, inactive, and abnormal 
when the file is closed. 

TXLV: Pointer to chain of exclusive blocks 
associated with locked records of the 
file: enables locked records to be 
unlocked when the file is closed. 
(Used only in a multitasking environ­
ment. ) 

TXLZ: Length of exclusive block: the first 
byte contains X'Ol'( the number of the 
subpool in which storage for the block 
is allocated). 

DCB: This field. variable in length and 
format, is the data control block 
defined by data management for the 
various access methods. 



INPUT/OUTPUT CONTROL BLOCK (IOCB) 

o 7 8 15 16 31 
r---------T-------------------------------,-------------------o I BACT I BPIO I A 
~---------~-------------------------------~ I 

4 I BNIO I' 
~---------T-------------------------------~ , 

8 I BERR I BFCB I' 
~---------~-------------------------------~ , 

C I BREQ I I 
~--------------------7--------------------~ I I BERC/BEFC/BXTC/BKYC I BRCC I IOCB 
~--------------------~--------------------~ foundation 

14 I BRVS I I 
~-----------------------------------------~ I 

18 I BEW I I 
~-----------------------------------------~ I 

lC I BDF1/BBF1 I I 
~--------------------T--------------------~ I 

20 I BDF2/BBF2 I BDF3/(Reserved) I I 
~--------------------~--------------------~ I 

24 I BDF4/BBF3 I' 
~-----------------------------------------~ I 

28 I BDF5/BBF3(contd.) I V 
~-----------------------------------------+-------------------

2C I BECB/BEXD I A A 

~--------------------T--------------------~ I I 
30 I BTYP I BLEN I BSAM BDAM/BISAM 

~--------------------~--------------------~ DECB DECB 
34 I BDCB I I I 

~-----------------------------------------~ I I 
38 I BARE I I I 

~-----------------------------------------~ I I 
3C I BSTS/BLOG I V I 

~-----------------------------------------+------ I 
40 I BKVS/BKEY I I 

~-----------------------------------------~ I 
44 I BBLK/BEXI I V 

~-----------------------------------------+-------------------
48 I BDBF/BXLV I A 

~------------------------~--~-------------~ I 
4C I (Reserved) I I 

~-----------------------------------------~ BDAM/BSAM 
50 I I Hidden 

· I BBBF I buffer 
· I I area 
· I I I 
· I I I 

I I V l _________________________________________ J __________________ _ 

Note: (The IOCB includes the Data Event Control Block (DECB) 
-- for the BSAM and BDAM/BISAM Interfaces) 

Figure 65. Format of the I/O Control Block (IOCB) 

BACT: One byte containing an activity flag 
(used only in direct access): 

X'FF' 
X'OO' 

Meaning 

In use 
Free 

EPIO: Chain-back address of the previous 
I/O control block. 

BNIO: Chain-forward address of the next 
I/O control block. 
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BERR: Flag byte for record-oriented I/O 
situations: 

Situation Code Nam~ 

IOCB has been checked 0000 0001 BMCH 
I/O error exists 0000 0010 BMER 
End-of-file has 

occurred 0000 0100 BMEF 
Possible lock for 

REWRITE 0000 1000 BMPR 
Lock for 

REWRITE 0001 0000 BMNR 
IOCB for BISAM 

READ UPDATE mode 0100 0000 BMDF 
Dummy buffer acquired 1000 0000 BMDB 

BFCB: Address of the FCB for the file. 

BREQ: Request control block. Four-byte 
field specifying the request codes for 
associated operations (as passed by the 
compiled calling sequence): 

Byt!L!. 

X'OO' 
X'04' 
x'oa' 
x' Oct 
X'10' 
X'14' 
X'la' 

Byte 2 

X'OO' 
X'04' 
x'oa' 

Byte 3 

X'OO' 
X'04' 
x'oa' 

Byte 4 

X'40' 

X'80' 

OEeration 

READ 
WRITE 
REWRITE 
DELETE 
LOCATE 
UNLOCK 
WAIT 

°Etion set 1 

None/SET 
IGNORE 
INTO/FROM 

°Etion set 2 

None 
KEYTO 
NOLOCK 

oEtion set 3 

VARYING record variable 
( INTO) 
VARYING KEYTO 

BERC/BEFC/BXTC/BKYC: Error codes for var­
i ous condi ti ons . 

BERe: ERROR condition 

BEFC: ENDFILE condition 

BXTC: TRANSMIT condition 

BKYC: KEY condition 

(See Chapter 6 for details of these 
codes. ) 

BRCC: Error code for RECORD condition. 
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(See Chapter 6 for details of these 
codes.) 

BRVS: Address of RDV or SDV for record 
variable. 

BEVN: Address of event variable; zero, if 
none exists for associated operation. 

BDF1/BBF1: 

BSAM: BDF1: Address of 
record variable. 

BDAM: BBF1: Address of 
record vari:tble. 

BDF2/BBF2: 

the user's 

the user's 

BSAM: BDF2: Length, in bytes, of the 
user's record variable. 

BDAM: BBF2: Length, in bytes, of the 
user's record variable. 

BDF3: 

BS~M: Length, in bytes, of the KEYTO 
area. 

BDAM: (Reserved) 

BDF4/BBF3 : 

BSAM: BDF4: Address of the KEYTO area. 

BDAM: BBF3: Relative record or track 
number (BLKREF). 

BDFS: BSAM: Relative 
(REGIONAL (1». 

BECB/BEXD: 

record number 

BEeB: The data managemen't event control 
block (ECB). 

BEXD: If BDAM is used, bytes 2 and 3 
(= BEXD) of this field contain 
the BDAM exception codes. For 
definitions of these codes, see 
IBM System/360 Operating System: 
supervisor and Data Management 
Macro Instructions. 

BTYP: Type of I/O operation (set 
by data management macro). 

BLEN: Length, in bytes" of the records to 
be transmitted. 

BDCB: Address of the DCB. 



BARE: 

Hidden buffers: Address of the 
appended buffer. 

No hidden buffers: Address of the record 
variable. 

BSTS/BLOG: 

BSAM: 

BDAM: 

BISAM: 

BKVS/BKEY 

BSTS: Address 
indicator. 

of the status 

BLOG: Address of the lOB (I/O 
block; see IBM Systernl36~~~= 
ating system: _,§ystem 
Programmer's Guid~. 
BLOG: Address of the logical 
recorc'i. 

BSAM: BKVS: ~ddress of SDV for KEYTO. 

BDAM: BKEY: Address of KEY 

BBLK/BEXI: 

BBLK: Address of BLKREF, the relative 
record or track number (i.e., the 
address of BBF3). 

BEXI: If BISAM is used, one byte 
(= BEXI) contains the BISAM 
exception codes. For definitions 
of these codes, see ~ 

BOB F/BXL\T: 

System/360 Operating System: 
Supervisor and ~Da~t=a __ =M=a=n=a~g=e~m_e=n~t 
Macro Instructions. 

BS~M and BISAM: BDBF: Start 
buffer. 

of hidden 

BD~M: BXLV: Address of the exclusive 
block (if any) associated with 
record being referenced. 

BBBF: Start of BDAM/BISAM hidden buffer,. 

r-------------T-------------------------------T--------------------------------, 
I I SEQUENTI~L I DIRECT I 
I ~-------------T-----------------+-----------------T--------------~ 
I I CONSECUTIVE I REGIONAL I REGIONAL I INDEXED I 
I I I (KEYED) I I I 
I I I (1) (2) (3) I (1) (2) (3) I I 
~-------------+-------------+-----T-----T-----+-----T-----T-----+--------------~ 
I F-format I ~ I A I A I A I A I ~ I A I A I 
I records I BIB I BIB I C I C I C I C I 
I I I 8 I D1. I D1. I 8 I 01. I D1. I 01. I 
I I I I O2 I O2 I I I I 0 3 I 
I I I I I I I I I 16 I 
I I I I I I I I I (Note 1) I 
.-------------+-------------+-----+-----+-----+-----+-----+-----+--------------~ 
I V-format t A I I I A I I I A I I 
I records I B I I I B I I I C I I 
I I O2 I I I 01. I I I D1. I I 
I I I I I D2 I I I O2 I I 
~-------------+-------------+-----+-.----+-----+-----+-----+-----+--------------~ 
I U-format I A I I I A I I I A I I 
I records I B I I I B I I I C I I 
I I I I I 01. I I I 01. I I 
I I I I I O2 I ~ I I I • _____________ .L- ____________ .1. _____ .L_. ____ .L _____ +-----.L-____ .1. _____ .L ______________ ~ 

I A: size of IOCB foundation INote 1: If RKP * 0, then D1. = O. I 
I B: Size of BSAM DECB IIf RKP = 0 then for blocked I 
, C: Size of BDAM/BISAM DECB I records: D1. = L" and for I 
I 0: Size of hidden buffer: 'unblocked records: D1 = 2L, I 
I D1.: Length of recorded key Iwhere L = length of recorded I 
I, D2 : Length of block (record) I key. I 
I ,Note 2: The data value is ob- I 
I ,tained by summing the sizes I 
, I given under each entry. I 
L __________________ ~---------------_----------.L-~-----________ ~ ________________ J 

Figure 66. Values used in computing s~ze of IOCB for various access methods 
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OPEN CONTROL BLOCK (OCS) 

o 4 8 12 
r---------T----------T----------T------~--, 
I Type I 0 I Access I Mo~e I L _________ ~ __________ ~ __________ ~ _________ J 

16 20 24 28 31 
r---------T----------T----------T---------, 
I Flag A I Flag B I Flag C I Flag D I L _________ ~ __________ ~ __________ ~ _________ J 

Figure 67. Format of the Open 
Block (OCB) 

Type STREAM 0001 
RECORD 0010 

Access SEQUENTIAL 0001 
DIRECT 0010 

Mode INPUT 0001 
OUTPUT 0010' 
UPDATE 0100 
BACKWARDS 1000 

Flag A Bit: 0 KEYED 
1 EXCLUSIVE 
2 BUFFERED 
3 UNBUFFERED 

Flags B & C (Reserved) 

Flag D Bit: 0 (Reserved) 
1 PRINT 
2 (Reserved) 
3 (Reserved) 

control 
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EXAMPLE OF CHAINING 

Figure 68 contains an example of the 
chaining of FCBs, IOCBs, event variables, 
and exclusive blocks in a single task. 

The task has opened two files, and the 
addresses of their FCBs (FCBl and FCB2) are 
stored in the PRV; the FCBs are placed in a 
chain that is anchored in the pseudo­
register IHEQFOP and uses the TFOP fields 
in the FCBs. The task also has access to 
another file that was· opened in a higher 
task; the address of the FCB for this file 
(FCB3) was copied into the PRV when the 
task was attached. (Note that this FCB 
does not appear in the IHEQFOP chain.) A 
DCLeB exists for each file declared, but 
only the one corresponding to FCBl is shown 
in Figure 68; this file is an exclusive 
file that has been opened for DIRECT 
UPDATE. 

Three of the current I/O operations that 
refer to FCBl required IOCBS. The IOCBs 
are placed in a chain anchored in the TL~B 
field of the FCB 50 that they can be freed 
when the file is closed. The BXLV field in 
each IOCB addresses the corresponding 
exclusive block. The EVENT option was used 
with two of the I/O operations: the BEVN 
fields in IOCBs 1 and 3 therefore point to 
the corresponding event variables. (The 
third operation originated in another 
task. ) 

Event Variables 

The task 
variahles. 

has 
These 

four 
are 

active IIO event 
chained from the 

pseudo-regist~r IHEQEVT so that, on termi­
nation of the task, they can be set com­
plete, inactive, and abnormal. (Note that 
the address in the chain-back field EVCB in 
event variable 1 is not that of IHEQEVT, 
but that of the field three words higher: 
IHEQEVT is thus in the same position rela­
tive to this address as EVCB is relative to 
the first byte of the event variable.) 
Event variables 1, 3, and 4 relate to the 
file corresponding to FCB1, and must be set 
complete, inactive j, and abnormal when the 
file is closed. Communication with event 
variables 1 and 3 is established via the 
corresponding IOCBs. But event variable 4, 
which relates to an 'rIO operation for which 
an IOCB was not required, is placed in a 
chain anchored in the TEVT field of the 
FCB. Event variable 2 is related to an I/O 
operation on another file in the task. 

Exclusive Blocks 

For REGIONAL files and INDEXED files 
with unblocked records, an exclusive block 
exists for each record currently locked: 
all those shown refer to the file corres­
ponding to FCB1. (If the files have 
blocked records, only one exclusive block 
exists for each file in each task: it is 
created the first time a record in the file 
is locked, and is not freed until the file 
is closed.) The exclusive blocks are 
placed in a chain anchored in the TXLV 
field of the FCB so that the blocks can be 
freed when the file is closed. Only two of 
the records have been locked by this task, 
and their exclusive blocks (1 and 3) are 
placed in a chain anchored in pseudo­
register IHEQXLV so that the records can be 
unlocked on termination of the task. (Note 
that the chain-back fields, XCBT and XCBF, 
in exclusive block 1 point, not to IHEQXLV 
and TXLV, but to fields in the PRV and FCBl 
that have the same positions relative to 
IHEQXLV· and TXLV as the start of the 
exclusive block has relative to XCBT and 
XCBF. ) 
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APPENDIX J: STORAGE-MANAGEMENT CONTROL BLOCKS 

This appendix gives the formats of the control blocks used by the non-multitasking 
storage~management modules of the PL/I Library: the formats of the multitasking 
equivalents are given in Appendix K. The functions of the blocks and the way they are 
used are described in Chapter 4. In the di~grams, all offsets are in hexadecimal. 
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AREA VARIABLE 

o 7 8 31 

r---------T----------------------------, o Isee Note I Length of Area Variable I 
~---------~----------------------------~ 

4 I Offset of End of Extent I 
~--------------------------------------i 8 I Offset of Largest Free Element I 
~--------------------------------------~ 

C I See Note I 
~--------------------------------------~ 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I L ______________________________________ J 

Note: If the area variable contains a free 
--- list, bit 0 of the first byte· is set 

to 1, and the fourth word is set to 
o. 

Figure 69. Format of Area Variable 
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DYNAMIC STORAGE AREA (DSA) 

o 7 8 31 
r---------T----------------------------, 

o I Flags I Length I 
~-~-------~----------------------------~ 

4 I Chain-back address I 
~--------------------------------------~ 

8 I Chain-forward address I 
~--------------------------------------~ 

C , I 
· I I 
• I Register save area I 
· I I 

44 I , 
~--------------------------------------~ 

48 , Current file , 
, I 
~--------------------------------------~ 

50 , Invocation count , 
I , 
~-~------------------------------------~ 

58 IOPTIONAL ENTRIES: 
· , 
• I · , · , 

I 
I 
I 
I 
I 
I 
1 

Display 
statement number 
ON fields 

Dope vectors 

AUTOMATIC data 
Workspace 
Parameter lists 

L ______________________________________ J 

Figure 70. Format of the Dynamic Storage 
Area (DSA) 

The minimum size of a non-multitasking 
DSA is X'64' bytes. 

Standard Entries 

Standard Save Area: The area starting 
the flagsand continuing up to 
including the register save area. 
Figure 55 and associated text.) 

with 
and 

(See 

Current File: This field is eight bytes 
long; it~ use is described in 'Current 
File' in Chapter 3. In a multit~sking 
environment, the first byte is used as the 
SYSPRINT resource counter; see 'SYSPRINT in 
Multitasking' in Chapter 3. 

Invocation Count: This field is eight bytes 
long and contains: 

1st word: Environment chain-back address or 
zero 

2nd word: Invocation count 

r---T-------------------------------------, 
I I Meaning , 
IBit~------------------T------------------~ 
I I = 0 1=1 , 
~---+------------------~------------------~ 
I 0 I Always = 1 I 
~---+------------------T------------------~ 
, 1 INo statement num- ,Statement number I 
I Iber field in DSA Ifield in DSA I 
~---+------------------+-----~------------~ 
I 2 INo dummy ON fielj ISTRINGRANGE field I 
I Ifor STRINGRANGE Icreated as for I 
I I I other ON conditions1 
~---+------------------+------------------~ 
I 3 IProcedure DSA IBegin block DSA I 
~---+------------------+------------------~ I 4 INo dummy ON field 'SUBSCRIPTRANGE I 
I Ifor SUBSCRIPTRANGElfield created as I 
I I Ifor other ON con- I 
I I Iditions, 
~---+------------------+------------------~ 
I 5 INon-recursive DSA, I Recursive DSA, I 
I Iwithout display Iwith display up- , 
I I update field Idate field I 
~---+------------------+------------------~ 
I 6 !No ON fields ION fields I 
~-~-+------------------+------------------~ 
I 7 INo dummy ON field ISIZE field created I 
I Ifor SIZE las for other ON I 
I I I conditions I L ___ ~ __________________ ~ __________________ J 

Figure 71. Format of the DSA flag byte 

Optional Entries 

Q!~~Y~ This field is eight bytes long and 
contains: 

1st word: Pseudo-register offset 

2nd word: Pseudo-register update 

If it occurs at all" the display field 
always appears at offset 58. 

Statement Number: This field is four bytes 
long: it is described in 'Error and Inter­
rupt Handling'. If it occurs at all, the 
statement number always appears at offset 
60; bytes 60-63 are always set to zero. If 
there is no statement number, this field 
can be used for optional DSA entries, e.g., 
ON fields. 

ON fields: Each ON field is two wordS long. 
The ON fields are described in 'ON 
Conditions' under 'Error and Interrupt 
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Handling'. The position of the first ON 
field depends on whether there are entries 
in the display update and statement number 
fields: 

1. No display update, no statement nun­
ber: ON fields begin at offset 58,. 

2. Display update, but no statement nun­
ber: ON fields begin at offset 60. 

3. statement number (with or without a 
display update): ON fields begin at 
offset 64. 

216 

The last ON field is indicated by bit 
o = 1 in the second word. 

Remaining Entries 

The dope vector formats are described in 
Appendix H ('Compiler-Generated control 
Blocks'). The AUTOMATIC data, workspace 
and parameter lists areas are provided for 
use by the compiler. 



VARIABLE DATA AREA eVDA) 

o 7 8 31 
r--------T-------------------------------, 

o 1 Flags I Length 1 
~--------~-------------------------------~ 

41 Chain-back address I 
~----------------------------------------~ 

81 I 
1 Data 1 
1 1 L ________________________________________ J 

Figure 72. Format of the Variable Data 
Area (VDA) 

r-------------------T---------------------, 
1 Bit 1 I 
.---------T---------~ Meaning 1 
10123 1 4 567 1 1 
~---------+---------+---------------------~ 
1 II! 
1 0 0 1 0 1 0 0 0 0 1 Ordinary VDA 1 
~---------+---------+---------------------~ 
I 0 0 1 0 1 0 0 0 1 1 VDA obtained for a 1 
I 1 1 library subroutine 1 
~---------+---------+---------------------~ 
1 0 0 1 0 1 0 1 0 1 1 VDA containing a 1 
1 1 1 secondary LWS 1 
~---------+---------+---------------------~ 
1 0 0 1 0 1 1 0 0 1 I PRV VDA I L _________ L-________ ~ _____________________ J 

Figure 73. Format of the VDA flag byte 

o 7 8 31 

r--------T-------------------------------, 
01 Flags 1 Length(= LePRV) + L(LWS) + 8) I 

.--------~-------------------------------i 
41 A(External save area) 1 

~----------------------------------------i 
81 I 

I pseudo-register vector (PRV) 1 
1 I 
~----------------------------------------i 
1 1 
1 Library workspace (LWS) 1 
1 I 
~----------------------------------------i 
1 I 
1 LWF(DSA optimization area, I 
1 OPT=Ol only I 

1 1 L ________________________________________ J 

.Figure 74. Format of the PRV VDA 

o 7 8 31 

r---------T----------------------------, o 1 Flags I Length 1 
~---------~----------------------------~ 

4 I Chain-back address 1 
~--------------------------------------i 

8 1 Chain-back address I 
I (previous LWS) I 
~--------------------------------------i 
1 (unused) I 

~--------------------------------------i 
10 1 I 

I Library workspace (LWS) I 
I I 
~--------------------------------------i 
1 I 
I LWF(DSA optimization area, I 
I OPT=Ol only) I 
I I L ______________________________________ J 

.Figure 75. Format of LWS VDA 
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ApPENDIX K: MULTITASKING CONTROL BLOCKS 

This appendix describes the control blocks used by the multitasking storage-management 
modules of the PL/I Library. The way in which they are used by the library is described 
in Chapter 5. In the diagrams, all offsets are in hexadecimal. 
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DYNAMIC STORAGE AREA (DSA) 

o 7 8 31 
r------~------------------------------, o I Flags I Length I 
~-------~------------------------------~ 

4 I Chain-back address I 
~--------------------------------------~ 

8 I Chain-forward address I 
~--------------------------------------~ 

C I I 
· I I 
· I Register save area I 
· I I 

44 I I 
~--------------------------------------~ 

48 I I 
I I 
I Current file I 
I I 
t--------------------------------------~ 

50 I I 
I I 
I Invocation count I 
I I 
~--------------------------------------~ 

58 I I 
I Display I 
I I 
~------~------------------------------~ 

60 I Flags I Statement number I 
~-------~------------------------------~ 

64 I A(Task variable chain) I 
~--------------------------------------~ 

68 I Zero I 
~--------------------------------------~ 

6C I ON fields I 
I Dope vectors I 
I AUTOMATIC data I 
I workspace I 
I Parameter lists I L ________________________________ - _____ J 

Figure 76. Format of the Dynamic Storage 
Area (DSA) for Multitasking 

The minimum size of a multitasking DSA 
is X, 6C' bytes. 

The multitasking DSA contains two fields 
that do not appear in the non-multitasking 
DSA (Appendix J): the fullword commencing 
at byte 64 contains the address of the 
first task variable in the task-variable 
chain (if any): the following fullword is 
always set to zero. The presence of a task 
variable chain is indicated by bit 0 = 1 in 
byte 60. The Get DSA routine IHETS~D 
differs from its non-multitasking equival­
ent only in that it sets the doubleword 
commencing at byte 64 to zero. 
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EVENT VARIABLE 

o 7 8 15 16 23 24 31 
r---------T----------------------------, o I Flags I Zero I 
~--_-----.L---------------------,-------~ 

4 I ECB I 
~--------------------------------------~ 

8 I Reserved I 
~--------------------------------------~ 

C I Reserved I 
~------------------T-------------------~ 

10 I status I statement Number I 
~---------T--------+---------T---------~ 

114 I Reserved I MCF I Wl'F I Reserved I 
~--___ ----.L--------.L---------J.-----.----~ 

t 18 I Infinite wait ECB I 
~------------~-------------------------~ 

11C I Wait to Terminate ECB I L ______________________________________ J 

.Figure 77. Format of the Event Variable 

The task event variable is not chained. 

Flags: 

Active event variable 
Multitasking (non-I/O) event 

variable 
Normal PL/I termination 
~bnormal PLII termination 
Event variable being waited 

on 

Code 

1000 0000 

0.000 0000 
0010 0000 
0001 0000 

0000 0001 

ECB: This is the control program event 
--- control block. Bit 0 is set to 1 when 

a WAIT macro instruction referring to 
this ECB is issued; bit 1 is set to 1 
when a POST macro instruction is 
issued. 

status: Normal status: set to 
Abnormal status: set to 1. 

zero. 

statement Number: Number of the statement 
in which the task was attached. 

MCF: Set when the associated task is not 
in a position to be terminated by a 
higher level task. 

WTf: Set by a higher level task which is 
about to terminate the task associated 
with the event variable. 

Infinite wait ECB: Waited on when the task 
associated with the event variable is 
about to be terminated by a higher 
level task. 

wait to Terminate ECB: waited on by a 
higher level task when the MCF is on. 
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PRV VDA 

o 7 8 31 

r-------T------------------------------, o I Flags I Length of PRV VD~I I 
~-------~------------------------------~ 

4 I ACExternal save area) I 
~--------------------------------------~ 

8 I I 
I Pseudo-register vector CPRV) I 
I I 
~--------------------------------------i I ACAttaching DSA) I 
~--------------------------------------~ I A(Attaching PRV VDA) I 
~--------------------------------------~ I ACTask variable) I 
~--------------------------------------~ I ACParameter list) I 
~--------------------------------------i I Optional entries: I 
I ON field I 
I Parameter list I 
I I 
~--------------------------------------i I Library workspace (LWS) I L ______________________________________ J 

Figure 78. Format of PRV'VDA fo~ Multi­
tasking 

A PRV VDA for multitasking is identified 
by a 1 in the first bit of the leng1th field 
Cbit 8 of the PRV VDA). Like i,ts non­
multitasking counterpart (Appendix J), it 
contains the PRV and primary LWS and is 
chained back to the external save area. It 

differs in the settings of the flag byte 
and in the presence of the following 
additional fields immediately following the 
PRV: 

1st word: Chain back to -the DSA of the 
attaching task. 

2nd word: Chain back to the PRV VDA of 
the attaching task. 

3rd l.o1ord: Address of its own task varia-
ble. 

4th word: Address of the parameter list 
for the called procedure; if no 
parameters are being passed, 
this word is set to zero. 

The following fields are omitted if there 
are no entries: 

ON field: When a subtask is attached, the 
entries in the ON field of the 
DSA of the attaching task are 
copied into this field. 

Parameter list: Parameter list for the 
called procedure. 

The settings of the flag byte are as 
follows: 

Major task X'29' 
Subtask X'2D' 
Subtask with entries 
in ON field X'2F" 
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TASK VARIABLE 

o 7 8 15 16 31 
r-------T----------------------.--------, 

o I Flags I A(PRV VDA) I 
~-------+------------------------------~ 

4 I I A(TCB) I 
~-------+------------------------------~ 

8 I I A(SYMTAB entry) I 
~-------+------------------------------~ 

C I I A(Event variable) I 
~-------~-------T----------------------~ 

10 I Limit prioritYIDispatching I 
I I priority I 
~---~---T-------~~---------------------~ 

14 I I Chain-forward address I 
~-------+------------------------------~ 

18 I I Chain-back address I L _______ ~ ______________________________ J 

Figure 79. Format of the Task Variable 

The task variable contains the task 
control information required by the PL/I 
Library. To enable subtasks to be detached 
when the attaching task is terminated, all 
task variables activated in a 'task are 
pl~ced in a chain anchored in the DSA of 
the attaching task. Only the first two 
bits of the flag bytes are used: 

Bit 1: 0 Task variable inactive (task 
not attached> 

1 = Task variable active 
Bit 2: 0 = CALL with TASK option 

1 = CALL without TASK option 
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