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1. 0 INTIWDUCTION 

This manual is desi9n.ed to be used in conjunct.ion vith existing 
Asseilbl.er H docu11entation. It describes the HAS~ command, and 
contains inforaation on the tee. tures unique to the Assembler 
Ii/Cl!S Interface program. 

The HA.SM co1taand as de.scribed herein is used to invoke Assembler 
H under control of th.e Conversational l!onitor System (CMS), a 
c011ponent of Ii3!f Virtual Machine Facility /370 (V M/.::OO) • lhe HASM 
co1111and thus aakes avai.labl.e, to the CMS user, tite extensions to 
assembler language and iaproved assembly performarH:;e provideu by 
Asse11bler H relative to preceding CMS assemblers. 

Th.is aanual also con.tains the inforaation need~d by sy.i:;tcm 
sup port personnel to install, maintain, and modify the Assembler 
ll/CllS Interface pro9ra11. 
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2.0 SIST.Eft OfERYIBW 

2.1 DESCIU.PTIOJ! 

In order to install Assembler B for use in a Cf'IS environment, the 
user must have both the Asseabler H/CftS Lnterf ace IUP 
distri.buti.on tape and the Asseabler B Proqra.a Product. (PP) 
distributi.on tape. The prograas and CBS exec procedures 
distributed as part of the IUP aake possible the installation and 
execution of Assembler H under tile control of cas. 

During the install.at.ion process, the files froa the IUP tape and 
the object aodlll.es, aacro definitions and saaple prograa froa the 
PP t.ape are loaded. A C!IS enc procednre is then used to 
generate the OIS ao4ales needed to exec•te the asseabler. 

lf ter install. ation of Ass•bler B has been coapl.eted, the B.lSB 
.coaaand, ca.a be used to iavoke. Asse•bler B to asseabl.e user 
specified files. Asseabler processing and output are coatroll.ed 
by the options specliied iil tJae BASii coaaaacl. 

Throughout the reaa.inder of tbis aaaual. the fol.loving teras will 
be used: 

• l:OP refers to al.l prograas aild files that are prori.ded as 
part of the Asseabler B/CllS Interface J:nst.alled User Prograa 
distribution aaterial, Prograa Bo. 5796-PBJ. 

• PP refers to all. progrus and files that are prowided as part 
of the OS Asseabler B Prograa Product distribution aaterial, 
Prograa Bo. S734-AS1 (basic aaterial olll.y). 

• HASft, unl.ess otherwise qualified, refers to all proqraas and 
files that collectively provide the ability to install and 
execute; Assembler H under CllS. 
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2 .3 SYST El! CONFIGURA'l'lOlf 

The 11.i.nimua system configuration requirements tor installation ot 
HASl! are sa.tis:fied by the VK/370 mini•um configuration. 'i'ne 
11inila 1ua reguireaents for subsequent use of HASll a:c~ sa tis± iecl l>y 
th.e CliS ainiaum cont.iguration. Ref er to the pu.blicat.ion l BM 
Vi.rtua . .l aachine Pacility/370: Planning and Sy.stem Generation 
Guide, Order No. GC20-1b01, for details. 

2.4 PliOGJUl'lftING SYSTEriS 

An operational V~/37() system serves as the .bdse for I'.A5M 
installation and subsequent use. · In addition, the user mu~t have 
avC1.i1abl.e the IOP tape and. the PP tape. The tollowing is a list 
of the I.Bit pro9rallls requi:ced to install, operate and/or maintain 
HASB: 

• Virtual Maclaine Pacility/370, Proqra• No. 5749-010, Bel~ase 
2, Bodification Level O (an operational CMS system is 
rE.i} ui red by this I:UJ?) 

• OS Asseabler H PP, Program No. 5734-AS1, Yersi.on ~ (only the 
basic distribati.on. aaterial is required) 

• Asseabler H/OIS .Int.erf ace IUP, Prograa No. 5790-PEJ 

-3-



3.0 PROGhAM DESChl.'PTIONS 

The progra1ts which are part of HAS!! are of two qeneral t.ypes: 
those usea during the instcdlation process and those used during 
an asseiably initiated .bJ the U.ASft coamand. The purpose of each 
t'i.le loau.ed or created during the installation process is 
described in Section 4, :lnst.allation Instructions. The HASM 
command, and all fi1es processed or created by it, is described 
iu Section 5, Operations Instructions. 

The Assembler H/Cf!S Interface IUP is coaposed of a number of cas 
exec procedures and program.s. The pro9r ams are vri tten in 
assembler language a.nd in soae cases use language features 
avai.la.ble with Assembler h. 1~he CMS exec procedure liASMLOAD and 
t.ne prog·raJll H ASMLOAD are used to load the Assembler H tape. The 
c.as e:x.ec procedures HAS.dGEND and H.lSftGMOD, and the programs 
liASMOPCO, IBV61, IE'fC!!S, and l.E'fAOX are needed for generation of 
the assembler aodules. H AS!IOPCO, IEY61, and IEVAU X do not 
contain executable code. This section describes the vay in which 
th.e IOP establishes the interface between Assembler H and CMS. 
The information given is intended to be used in conjllnction with 
listings ox the cas exec procedures and programs. 

3.1 Yfil:. Qf. I.ti! ASSlUtBLER .f! DIS1'RIBUTIOH TAPE 

The loading of the Assembler H distribution tape is done using 
the li·ASltLOAD EJ:EC. Tb.e .ti.BC first deteraines that IEY61 TEXT 
does not exist on any currently accessed. disk. '.InJ..S is necessary 
so that the i.nit~al generation of the assembler modules will be 
correct.. Next, a P'1LEDEl' coamand is issu.ed for TAl.'1 (virtual 
t.ape address 181) using d.dname IEVUt. This ddnam~ is u f:ed by the 
liASMLOAD progra• to read the Assembler H PID tape. The HAS8LOAD 
program (vhich exists as HASKLOAD TEXT) is then invo.1ted by the 
EXEC. 

T!le HASMLO.A.D program is used to load the Asseilbler H object 
11odu.les, •aero library, and saaple program from the PID tape. 
correct operation ot the· progra• requires tba.t the ~ape be 
stractured in a. ·pa:cticul.ar way. The Asseabler H Version 5 PID 
ta.pe served as the basis f cr the design of HASl!LO.AD, and correct 
operation v~th tapes containin9 earlier versions vas not 
investigated. successiul operation of the program writes the 
roll.owing t:iles on the A-disk: IBY10 TEXT, 1EV20 TEXT, I EV80 
T~:r, l:EV90 TEXT, IBVSu TEXT, 1EV60 TEXT, lEVOO TEX~l'., HASH.MAC 
COPY, IEY501 TEXT, IEY502 TEX·T, IEV503 TEXT, and I.EVSAliP 
ASSUBLE. 
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Aft.er e:recu t.i.on of: the liASdLOA L program• the HASMLOAD .EXEC co pies 
IEV50 'I'.t:l:T a.s IEY500 TEX'.! (I.t:V500 TElT is the Assemblr H object 
module for t:he universal .i.nstruction set). 1'he other l.EVnn 'rEXT 
files are placed in HASMGLIB ·rxTLIB and the 'l'EX'r f ilcs are 
erasea. Tne HAStiMAC COPY file is placed in HA SM MAC f!ACLIB and 
the COPY file is erased. 

HASMLOAb :Bl.~:c next inv·okes the HAS!!GEIJD EXEC using the INS'l'ALL 
option. This resu.l ts in the generation of. a u.sabl.e set of 
assemblt::r modules for use in the next phase of the installation. 
Upon return fro11 liASMGEHD. control is returned to CMS. 

3 .2 G l'.NElLATI Oli Qf. I!!.£: ~ MO DOLE PILES 

The llASBGEND EXEC is used to generate the Asseabler H/CHS 
interface routine HASH MOW LB as well as the assembl.er modules 
theaselves. 1.11 the process of' doing this, a number of: assemblies 
will be done. During a tull re-generation. the iollowin9 ste1:>s 
are performed by HASl!GEBD: 

1. Places the user created file BASffOPT COPY (described in 
Section 4) in. HA SM OPT llACLIB. Issues th.e command GLOBAL 
TXTLl.B HA.SltGLl.B (contains Assembler H object modules). 
Issues the command GLOBAL 1UCLID HASMMAC HASMOPT CMSLIB 
OSl!AC.kO (specifies •a<..TO libraries needed for assemblies) • 

2. Asse11bles the file l.EV61. This assembly produces 1.EY61 TEXT 
and is the Assembler H module vb ich contains dtf ault options 
and ddnaaes to be used by the asseabler. 1Eio1 Tf;Xl' becomes 
part oi IEV60 MODULE. 

J. Issues a STATE command to see if IEVSOLOP 1'lU'r exists on any 
accessed di.sk. I.f so, this file vill be useu els the op-code 
table when generating IEV50 MODOLB. This step provides a 
llieans for an .installation to include its own loca.l OJ:>-code 
table rather than one of those supplied as part of the 
Asseabl.er H Progriill Product. 

4. If IEY50LOP TEXT does not erist. the fiie HASMOPCO is 
assembled. Th.is is a.one only to <let ermine which inst.ruction 
set wa.s selected by tb.e installation• and results in a 
rt!turn code bet.ween 250 a.nd 253 inclusive. Afte:r 
subtracting a constant. 250 from t.his return code. a single 
digit trOill O to 3 results. This digit is concat:.enated to 
t.b.e na•e IRVSO. forming, for example. l.EVSOO. 'rhis 
procedure determines the filename of the 1'.t:XT fil~ that will 
be used as the op-code table. 
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5. AsseabJ.es the files I.BVCl'IS and I.RVIUX to produce the TEXT 
riles and listings. 

6. Using 1EVC8S TBXT and IBVACJX: TEXT, gemtod IEYH A ftODlJLE. 
This module will be x:e -qenerated later and given the name 
F.ASM MODULE. It is generated at this time because it is 
needed in generating a correct assembler module •overlay• 
type structure. 

7. Using the sub-exec HASftGMOD, the following files, all with 
filetype ttODOLE, are generated: IEYOO, IBV10, 1EV20, IBV50, 
IEV60, J:EY80, and IBY90. These 11odules fora a prestructured 
overlay t.bat confor1&s to that depicted in 1 P.i9llre 2. Main 
Storage Usage•, in the publication OS Assea.bl.er H Logic, 
order No. L!2b-3760. The methods used in creating such an 
overlay structure are described in the section entitled 
•overlay Structures• in the publica. tion I.BM Virtual ltachi.ne 
l"a.cility/370: systea Prograamer•s Gui.de, Order No. 
GC20-1607. Notice that the modules are generated in a 
'bottoa up• manner a.nd then generated again in a •top down' 
aanner. This is done so that a given MODULE will hav·e a 
11odule sap containing only its ovn sy11bols. All of the 
•odules have aodule ups at this point so that the C!!S ZAP 
co11aand can be used, if desired, to refer to external names 
contained in the aoduJ.es. 

&. Using IEYCJJ.S TE.IT a.n.d IEYAUX TEIT, after prompting for the 
mode letter to be used in a GEBDIRT coamand, HlSft MODULE A2 
is created. 

9. The file HASMGEB MAP is created fro• the MAP f il.es created 
by HASl!GrtOD BIBC during aodule genera t.ion. The extra. f'IAP 
i:il.es are then erased. 

10. If the ZAP option was specified in the HASMGBND coamand, a 
ZAP command will be issued specifyinq that :tile 1 HASMZAP 
ZAP• contains ZAP command input. This provides a method of 
app.lyi.n9 Asseabler H PTF fixes distributed a.s input to the 
OS service routine UUSPZAP. 

11. If the HAP option was specified in the HASJ!GBND couand, 
control is returned to cas a.t this point. otherwise, the 
assembler aodules will be LOAJ>ftODed and GEIUlODed once again, 
t.his tiae specifying the llO!UP option in the GENMOD 
COll.llands. Control is then returned to CllS. 
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3.3 E:Xf.'CUT!Olif LObIC 

For a description of the execution logic of th€~ HA SM command 
processor, system sUJ:.POrt personnel should consult the source 
listing for module 1.EVCM!:> (produced by HASMbEN 0 EX.EC). This 
listing, which is heavily com11 ented, is pref aced by a description 
of the overdll operation of the module. For information 
descr ibin9 the execution logic of the Assembler H Program 
Product, refer to the publi.cation OS Assembler .l:1 Lo;Jic, Order No. 
LY26-3760. Pro9ram list.i.ngs for Assembler H modult::s may be 
obtained on microfiche usiD<J Order No. LC1~6-3772. 
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4.0 IMSTALLAT:ION J:.tlS1'RUC'l'.l.O!S 

4. 1 lJ!!! DIST IilliUT10f TAPE 

~'.he Ii.IP distribution tape, in the recording density and format 
requested by the reci.pien.t, contains one file in C!S TAPE DUMP 
foraat. The Cl!S :tiles contained on. this tape are those necessary 
to process the PP tape in a CMS (rather than OS) en,,·iron•ent at 
installati.on tiae, and to interface the asseabler with CMS at 
execution time. 

4 .2 UfSTALLATJ:Oli VJ.BTUAL lSACHI HE 

In a.ddition to a correctly operating Yn/370 system., BAS! requires 
t.he fol.lowing for instalhti.on: 

a. A virtual aachine vith storage size of at least 396K 
with cas available. 

b. A CMS foraatted mi.nidisk vith at least ten available 
cylinders of 3330 disk space (or equivalent) to serve as 
the installation disk. This same mini.disk can be used 
:tor future 11aint.ainence and/or modification activity. 

'l'he installation process creates a number of CMS fi.les of 
til et ype MODULE. These MOO UL E f.iles •ake up t.he ainimum set of 
files that must be available at asselllbly time for correct 
opera ti.on of the HAS!! co1111and. If it is decided to copy these 
modules to another 111.i.nidisk after insta.llation is complet.e, 
appi:oxiaat.ely one cylinder of 3330 disk space (or equivalent) is 
:CE<J uired. 
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4 .3 LOADJ.IG l:!!! l.OP D:ISTJU.BUTl.Olf lil! 

a. llount the IUP distribution tape (5796-P JW) on a tape 
unit and ATTACH that unit to the virtual machine uf:ing 
virtual address 181. The installation disJt. should be 
ACCBSSed as the A-disk in read/write mode. 

b. Issue the CMS a:>maand TAPE LOAD. Upon successful 
coapletion of this co1111.and, the following ~iles will 
have been loaded on the installation dis~: 

HASl!LOAD 
liASl1LOAD 
1.tVAU l. 
IEVAU.l. 
IEVCHS 
1EVCKS 
HASltOPCO 

J.EVb 1 

HASftOPT 

HASltGEl'D 
HA.SM Gd.OD 
hASftLOAD 
BASMSEP 

ASS t;l.1.& LE 
TU1' 
.&SSEl'tBLE: 
'l:t:X 'I 
ASS .l:.!1.BLE -
TEXT 
ASSJ:;dbLI:: 

ASSElif:L.L 

COP! 

EXEC 
EXEC - - -
&XBC 
!UP 

source code and O.bJecl tex.t tor the 
proqra.11. used to process the PP tc.pe 
source code and ob3e,c t. text fur the 
liASM auxiliary directory 
source code and object text tor- the 
HASM comma.nd processor 
a.sse11bled du.ring in .. ;t.allation to 
select instruction set. 
assembled during in::;t.allation to 
inclllde specified dei aul t options 
contains macro instructions whicn 
specify default opt.ions and values 
builds (rebuilds) all ;;;.AS11 111odul es 
su.b-e.aec use<i by HASi'1G1.N..J 
controls processing 01. tne Pl' tupe 
nsed i.r. construction or hASMC2t N :UP 

c. Xb.e lOP tape •ay now be rewound and unloo.d.E:.<1. 
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4.4 LOAI>ING !!!,! ft DlSTliIBUTIOli TAPE 

a. aount the PP distribution tape (5734-AS 1) on a 
attached as virtual ~ddress 181 (if the tape 
the preYious step is used, ensure t.hat the 
density of the PP tape is coapatible with the 
in use). 

tape unit 
unit from 
recording 
tape unit 

b. Issue the C!IS coaaand HAS!!LOAD. Upon successful 
coapletion of this ElEC procedure, the following files 
vi.11 exist in addition to those listed preYiously: 

liASIUlAC 
HASHGLI.B 
1EV500 
IEV501 
IBV502 
IBV503 
l.EVSABP 
I.BV50 
lf ASft 
IEYOO 
llY10 
IEV20 
l.EV50 
1BY60 
l.EY80 
IEY90 
HAS!IGE.lf 

AACLIB PP aacro definitions 
TXTLIB PP object •Odules 
TEXT - - - PP uniYersal opcode t.able 
TEXT - PP scientific opcode table 
TEXT - PP commercial opcode table 
TE:lr - - - PP standard opcode table 
ASSEJ!BLB - PP saaple program 
TEIX - HAStl opcode table installed 
ftODULE HASft coaaand aodule 
ftODULE HASM asseabler module 
llODULE B ASM asseabler aodule 
llODULB RAS! asseabler aodule 
tlODULE - - BAS!! asseabler aodule 
KODULE lUS!I asseabler module 
BODULB hAS!I asseabler aodule 
aODOLE HASH asseabler aodule 
ftAP - - - BASK aodule aap 

1t shoald be notal tha.t in addition to loading certain 
•odules froa the PP tape. HAS!ILOl.D EXEC also invokes the 
HAS!!G.EllD BIEC to build a working BA.Sa processor. 'l'his 
is neoessary :for mbsequent installation processing. 

c. the t.ape unit attached as virtual device 181 aay nov be 
DBT.lCHed. 

4.5 ESTAbLISlUl\IG INSTALLAT:IOlf DB.l'AOLT OPTIONS 

At t.his point in the installation process, all necessary files 
have been loaded. froa the IUP and PP tapes and a working llASft 
processor has been generated. You aay nov specify• if desired, 
new values for any assembler default option or ddna•e. You aay 
also select 4.nJ one o:t the available instruction sets (standard, 
scientific, coaaercial, or universal) • 

To specify the desired Yalues, you use aacro calls. one of the 
files .loaded on the installation disk vas HASftOPT COPY. This 
tile, as distribu.ted, contains one aa.cm call and specifies 
HODFCK and OBJ"ECT as asseabler default. options. As distributed, 
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HASMOPT COPY conta.ins the :t:ollowing :· 

OPTIONS DEF AU LT= ~OD ECK, OBJECT) 

It. is suggested that at least these tvo default options alway:.:; be 
specified during installation so that object 111odulE.s created by 
EAS.Pt coflimands wi 11 be handled as ~x pect.ed. 

'l'lte Ch.5 editor can be 11sed to change the OPTIONS 111aci:o supplied, 
a.nd tc1 create additional 11acro cal'ls in t.he HAS~O.l?'.l' COPY file. 
The macros tb.a.t are valid are OPTIONS, DDNAftES, anci Ol'CODES. l'i1e 
functions perfor•ed b} each of these macros and the operands used 
with t~ach are fully ue.sci:ibed in the publication os Assembler H 
System Inforaation, Order No. SC26-376&, under Lhe h~ading 
'Installation Procedure - Phase One•. Only the tnree macros 
named above should be C<X1t:!d in HASMOPT COPY. 1he G~N~ARM macro 
and the END statement described in the referenced publicaLion 
hav·e already been suppl.ied e1sewhere and need not be supplie<i by 
the user. 

4.6 Ill HASllGEHD ~ 

The HASKGEND BX.BC is used to qenerate all HAS!! aodules. '.!'he exec 
recognizes three user suvplied paraaeters. They are MA~, ZAP, 
and REDI.BT. The !UP o.nd 2.AP paraaeters a re a.ascribed in th .is 
s~ction. The REDIRT parameter is described in the iollowinn<J 
section. 

a. The MAP pat:ame·t.er specifies that t.he HASM modules 
generated are to have Cl!S module mc.t}JS. It this 
paraaeter is not specified, the !'!ODULl:. files will be 
GEIUIODed using the NOtllP option. 

b. The ZAP para.11eter specifies that a :til.e na.11ed HASHZAP 
ZAP, conta.ining CMS Zl_P command control statements, is 
to be applied against the HASft modules duriny the 
generation proct::ss. In conjunct.ion with the file 
liASl!GiUI l!AP, descri.bed in the next section, t.his 
paraaeter facilitates the application of OS SUPEhiAP PTF 
fixes to the assellbler modules. '.the CMS :t.Ai> command is 
described. in the publication IBM Virtual Machine 
Facility/370: . System Prograamer•s Guicie, order No. 
GC20-1807. 
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4.1 FINAL Sl'EPS !1! !!lli INS'lALLATIQ.! PROCEDUJ!! 

The HAStiG&ND El.BC is used to complete the installation 
procedure. It. gen.era tes all H ASM aodules, and also produces a 
file named HASttGEN MAP whi.ch lists all module entry point names 
and t.h.eir associated storage ad.dresses. 

a. Issue the CllS command HASltGEND, also specifying the MAP 
and/or ZAP para•eters if desired. Upon successful 
completion of this :t.:XEC_ procedure, the following files 
will exist on t.he i.nst.allation disk in addition to those 
listed pi::eviously : 

JiASftOI''.I' l!ACLlh contains RASMOPT copy file 
1El'61 'l'EXT - - - contains Assembler H defaults 

In addition, thi:ee asse11bl y list.in9s will be printed 
offline. These listings are of modules IEV61, IEVCMS, 
and 1.BYAOX. 

h. During eu~cution of HASMGEHD., the f olloving questions 
are asked: 

DO YOO WISH TO OSK AN AOI.nIABY DIBRCTOHY (RESPOND YES 
OR HO) 

A response of NO will cause the asse11bl.er 11odules to be 
given a file11ode of 1 121 after they they have been 
generated. A response of YES vill cause the f:ile11ode to 
be 'A 1 1 and will al.so cause the following question to be 
asked: 

EN1'Jm THE ltoDE LErTER THAT WILL BE US.ED TO ACCESS TEE 
DISK CONTAUIING THE H-ASSIU!BLEB MODULES, Ou ENTER A NULL 
LINE i'O DBFAULT 1'.HK MODE LETTER TO 1 5 1 

The aode letter entered is used in a CMS GENDIRT command 
duri.ng tbe generation of BISI!! ftODULE. Refer to the 
publicati.on l.Blt Yirt.ual fiachine Pacilit.y/370: System 
Prograa11er •s Guide, Order lfo. GC20-1601, under the 
heading 'AUXILIARY DIRECTORIES 1 ,, for a discussion of 
this subject. 

Unless you desire to 
t.he installation is 
a. vaila.bl.e on another 
hODOLE files:. 

copy the lUSa aodul.es 
coaple t.e .. I.f you do 
11inidisk, you need copy 
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HASf't 
JEVOO 
1EV10 
1.r;v20 
1 r:vsu 
l:t:;Y60 
IEV8U 
1.EV9u 

IWDULh 
l.'IOIJULB 
MOLiULE 
l!IODUL:t; 
l':lODULh 
l!OIHILl 
MOlJULE 
MODULE 

. Also, if these modules are copied to another 111in1oisk, you .should. 
be aware that HASM. MOliULE may need to be re-GF:NOll'l'ed (unless you 
are not using a.n a uxil.i.ary directory) • This o i-e ra. ti on is 
tacilitatea by the COiUliaDu HA.Sr.!GEND REDIRT. 1'11e R.E1'Ih'.r pu.rdmet.er 
indicates that HAS1"1 i10.UULE is to be regener<l.teu. li Rt IJif<l° is 
specified, tht: 2.AP pai:a.met~.r should not t>e specified ci.nd the MAP 
,µa.rameter 111ay be specified if desired. For exa111p.l..t-, assume t.hat 
it is desired to install the JJ AS!! aodules on the ens system disk. 
ASSUJIE also that the system disk and H~SM install.:..t.ion d.isJ<. have 
virtual aadi:esses 190 and 250 respectively, and that 1':10 is 
l.i.nked in read/write mode. The iolloving sequence of comm ands 
11igbt be used to iiCC011aplish tht- desired results: 

ACCESS 190 A 
ACCESS 250 .b/B 
COP! FILE * BODU Ll:: B = = A (OLDD •.ryp E 
HASISbEND REDIBT 

Tile COPIFILE command is used to copy the eiyht aouULl:. tile::: to 
the A-disk (190) •. The HASI'!GJUID command, speciiyiny t.h~ REi>IH'I' 
para11f.-~ter, vill type tbe message FNTRR TH:t ftvLil!: L.t...I:T .Lk ThA'l' ~ILL 
BE USED ••• , and will th.en GENDll~T and GENMO.i.i only HA5M MODULf,. 
The other seven modules remain unchanged • 

.if you responded NO to the .uo lOlJ WISH 'l'U U!ir: AH AUXILIARY 
DikEC'rOhY question previously described, th€·n you snould hOT 
issue the BASftGEN.IJ rt.EIJiltl' command. You may st.up aft.er the 
COPYP'ILE couand in the abOYe ~:raaple. 

4.8 ilODULP REGEN.t:RATION CONSJDERA1'IUNS 

Shoula it becom~ necessary to re<JE>nerdte the hASZ'1 mo<iulE.s, this 
can nor111ally be accompl;i.~!1ed without recourse to t.t1c i.n~ta.lla tion 
tapes it til~ fil.es crea. ted during initial installation are 
avai.1.a.bl~. t:o change an assembler. option, for exaJ1!Jl~, you could 
ACCES!:i the i.nstal1ation disk us the read/writ.e A-cii~K, .tiill' tJ1e 
change into HASftOPT COPY, and iFSUe the CO Dime.and HA~4'lGENiJ. 'lhe 
£.::t.11e 9eneral. procedure Cc;LD be used to incorporate local pro9ram 
modifications. The i.nfor111at.i.on contained in t.ne .::,;ection 'Fina.l 
Steps in the Installation Prooed ure • vill, in ')cne.i.: al, re111ain 
applicable. 
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a. Access the installation disk as the read/write A-disk 

b. Attach a suitable tape drive as virtual. address 181 

c. Mount t.he IUP tape on virtual unit. 181 

d. Issue the CBS command: TAPE LOAD 

e. l.ssue the CMS coa11a.nd: Tl.PE BUil 

t. Mount the Asse11bler a PP tape on virtual un.it 181 

g. Issue the Cl!S COl'llllctDd : B ASMLOAD 

h. Issue the CP co1111and: DETACH 181 

i. If desired, Bl>Il' the file HASl!OPT COl'Y to specify 
installation detaul ts 

J• Issue the CftS command: BASftGEND 

k. If desired, copy the HAS! aodules to another 11inidisk 
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5.0 OPERA'l'lO!§. l.N STk UCTIONS 

5.1 REFERENCE DOCUdENTA1'IOll 

The HAS!\ com.ma.nd is used in basically the same vay as the cas 
ASS l'JtbLE coaaa.nd. Soae co1111and options are dit.ferent, relfectin9 
differences between the V.1/370 asse11bler anu Assembl.er rl. As 
•~n tioned in the introduction, this manual is in tended to be used 
in conjunction with existing Asseabler Ii document.at.ion. 'l'hese 
manuals, in turn, are intended to be used in conjunction with 
existing OS/VS-OOS/VS-Vft/j70 Asse11bler documentation. Por your 
convenience, a 1~st of these manuals, along wi~h their order 
nuabers, .is given below. 

• OS/'IS, DOS/YS, d.lld Vft/370 Assembler Language, GC3~-4010 

• OS/YS and Yft/370 Asseabler Programmer's Guide, bCjJ-qo21 

• IBM Vir~ual Machine Facility/370: Command Languag€ Guioe for 
General Users, GC20-1&04 

• OS Assembler H General Int or•a ti on Manual, GC26-37!>b 

• OS Assembler li Lanyuaqe, GC26-3771 

• OS Assembler H i'rograauae i:-• s Guide, SC26-J7!>~ 

• OS Assewbler li flessag~s, SC2o-3770 
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5.2 ~ COftMAND 

5.2.1 coaMAND OPTIONS 

HASa of.fers 
can. suppress 
listing, and 
dD ob)eCt 
appropriate 
asse11bl.er. 

a number of optional facilities. f'or example, you 
printi.ng of: your asseably listing or parts of the 

you can specily whether you vant an obJect deck or 
module. You select the options by including 
keywords in the HASM command that. invokes the 

There are three types of options: 

• Siaple pairs ot keywords: a positive form (5u.ch as OBJ.E:CT) 
tbat requests a facility, and an alternative negative form 
(such as NOOBJ .ECT) that rejects that. facility. 

• Ke_ywords that permit you to assign a value to a function 
(such as LIHECOUN (50) ) • 

• HAS!1 ccnmand processor options (such as PRINT) vhich are not 
passed to Assembler li but are used to control certain aspects 
ot t.he assembly process. such options are referred to in 
later sections as "Cas options", to distinguish them from 
AEsembler H options • 

. each o:t these options has a standard or default value which is 
used 1.or tht::! assembly if you do not specify an alternative value. 
Tbe default va..lue.l:i are discussed in the 1'.ollovin'y section, 
'Co mJD a nci Defu ul ts•. 

The BASM c01Bmand processor combines all the assembler options 
into d string oi chctracter s wi. th a comma separatin;J edch option. 
This string is passed. to th.e assembler when it i~ invoked. If 
"n" options are specified (n>l), then "n-1" co11u1as are inserted. 
'l'he total number of c.llaract.ers in the assembler options plus the 
number of inserted commas must. not be great.er than 100. The CMS 
options are not included in this count. You may specify the 
options in any order. If contradictory options are used (for 
example, LIST and NOLlST), the riqh tmost option (in this case, 
NOLIST) is used. 

'.I'he command options ace described in section 5 .2 .3 
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5.2.2 COl'lMAND DEPA UL'.lS 

If you do not code a given option in the HASM co111.111anu, a default. 
option vill be assuaed. The f al.loving defaull options are 
included when liAS:!I is shipped by IBI!: 

NODECK, OBJECT, LIST, X.RU(FULL), NOBENT, NOTFST, NOBATCH, ALIGN, 
ESD, RLD, LINECOON (55) , PLAG (0) , SYSPARft () , DI SK, NUMB ER, NOS Tri! T, 
TERftINAL (0) 

HoveYt:;r, these may !19.!:. be the default options in effect at your 
installation. The defaults could have been respecified when HASM 
was installed. For exaaple, Rf:tlT could be made the default in 
place of NOH.ENT. Also, a default option can be specified during 
installation so that you cannot override it. Similar 
considerations apply to the assembler ddnaaes t:or which the liASM 
co11mand processor issues FILBDEPs. In the description of the 
HAS rt command, the options and ddna11es specified as .bein9 "default 
values" are those included vhen HASIJ is shipped by IBlt. 

You should. d€,teraine what default values are in ef'fect at your 
instal.1.ation a,nd whether there are any you cannot override. 
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5.2.3 COMftABD fOBftAT 

The BASft coaaand is used to inYoke Asseabler B to assemble the 
specified tile. BASii processing and output. are controlled by the 
options selected. The fora at of the BASii coaaand follows. 
Default values are underscored. 

r---......------------------------------------------------------------, 
H ASB 

t 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I I 
I I 
I I 
I I 

[fn] [(options ••• [)]] 

listing control .2,2tions: 

r , 
Ill!! I 
I llOBSDI 
L .J 

r , 
I !Udt I 
I NOBLD I 
L ..I 

r , 
I FLAG ..LQl I 
IPLAG {nnn)I 
L .J 

r , 
I !!ill jf.ULL) I 
I XRBP (SHOR!') I 
IBOIBEP I 
L .I 

r .,, 
ILIST I 
llOLIST I 
L .J 

r , 
ILIIECOUB ..(lli I 
ILIIECOUH (nn) I 
L .I 

r , 
I !!ill. I 
I PRINT I 
IWOPBDTI 
L .I 

object aodule e!B!D?! 02tions: 

r , r , r , 
I DECK I I OBJECT I f TBS!' I 
f JiODECltl llfOOBJ !X:Tf IBOTEST I 
L .I L .I L .I 

S!S'lEIUI options: 

r , r , r ... 
llDftBER I I S'lll T I lt'E R!I IBA~ Jfil. I 
I NOJIUl!B EB I I IOOTISTI I TEJUIDIAL (D) I 
L .J L .J IJIOTEBB I 

L .I 

other options: 

r , r , r , r , 
1 ALIGM I lBA'lCH I 
I NOALLGNI llOBATCHI 

IRENT I 
I IOBEJrT I 

fSYSPARM 
I SYSPAiif! 

.il. I 
(st.ring) I 

L .. L .J L .J f SYSPA Bit (?) I 
L ..a 

I 
I 
I 
I 
I 

L------------------------------------.... ...J 
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f n -- is the fileno.me ot tile source file to be c.iSsembled. The 
±i.le specified must consist of fixed-length, oO chdracter 
racords. If a user issued FILEDEF for S :.'Slt• is dCt:ive, and 
i,f the FILEDeF speci1i.eti DISK, t.he filename 111ay t>e omittEd. 
If the ll.ser FILEDEf' SJJecified TAPn or B.KldJllt, a "dummy" 
tilena.11e must be supplied and is used to nawe the '1EX'f and 
LISTING £:i.les. il no user FILEDRF for SYSIN is active, the 
soorce tile must exi:.:.t on an ACCESS ed dis.k a.nd must have a 
r il.t:: type ot' ASS ElttiLf;. 

ESD -- The assembler prouuces the External symbol Dictionary as 
part of the l i.sti.ng. 

FLAG(nnn) -- Error diagno!>tic messages below sevt::rity code nnn 
will not appear in t.be listing nor on lbe !::iY S'I f.h l'i device. 
Diagnostic me.ssag~s can have severity codes o..i. o,, 4, 8, 12, 
'16, or 20 (0 is the least severe). Ml-40'1.C.s can have a 
severity code of 0 through 2 55. 

For e:xampl.e, FLAG (8) will suppress messages for severity 
codes O through 7. 

LIS'l' -- An assem.bl er listing is produced. Note tna t the NOLI ST 
Option overrides the LSD, RLD, XlfEP, DIS.{, and P1HNT 
options. l~n aJ.di tion, no diagnostic in tor mat ion will be 
vritten on tile SISTERM device., 

LINECOUN (on) The number 
headings in the J..ist.in g 
range i~ 1 t;o 99 lines. 

of lines to be 
i~; the number nn. 

printed between 
1'he permissiblE:-

l<W -- The a::>semhler produce.f; thP Relocation l>ictionary as pa.rt 
of the Ii.sting. 

XREF(FULL) The ca.ssemnler listing will contain a cross 
reference table oi all symbols used in the dssembly. This 
includes symbols that are defined but never refer:encea.. 
The asseablcr listing will also contain a cross rE:ierence 
table of literals u.sel in the assembly. 

XR.EP (!::.HOR'..£'} 1'h.e assembl~r 1 isting will contain a cross 
reference ta.ole of all symbols that are rel,ert:'.uced in the 
asseiibly. Any symbols· d.efined but not referenced art not 
included i.n the tab.Le. The assembler .i i!:.t:.in9 will also 
contain a cross ref~rence table of literals used in the 
ass enahly • 

.blSK I DI. -- '.!~his CMS option writes the LISTING file on a V'i.rtual 
disk. 

PRINT I PR 
printer. 

This ens option writes the Ll.STl.MG tile 
The LISTING file is not written on disk. 

on the 

NUPlUNI' I NOPh -- This CMS opt.ion suppresses the: vritinq of the 
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LIST.ING file. Any assembler diagnostic messages will still 
be written on the SIS'l'Ekft device. 

DECK -- 'rbe object. module is placed on the SYSPUNCh devi.ce. 

OBJ F:C''l.' - The object llodule is placed on the SYS LIN device. 

Note: 'rhe OiiJECf' and DECK options are independent of each other. 
Both or neither can be specif.ied. The output on SYSLlN and 
SY.SPUNCl:l. is identical ex.cept that st·SLIN is closed with a 
disposition of LEAVE and SYSPUNCH is closed with a disposition of 
BEREA!*. 

TEST -- The object module contains the special source symbol 
table (Sift cards). 

.l.'WlU:.l~R I NUM -- This CMS 
(columns 1 3-80 ot the 
for statements for 
produced.. 

opti.on writes the .line number field 
input records) on t.he SYSTEBa device 

which diagnostic information is 

NONOM.BE.R I BONOt.2 
option. 

This CMS option suppresses t.he MU MBBR 

Sl'M'.f -- This cas option wti tes the statem.en t nWlber assigned by 
the asse11bler on the SYSTRRM device for those statements 
for which diagnostic inforaation is produced. 

NOST~:r -- 1'his ens option suppresses the STMT option. 

TERl'U.NAL(u) I TERM (n) -- Thi.s CMS option provides the ability to 
stop diagnostic infomati.on of a given severity from being 
vri tten on the SY5Tt:Rl1 device. The value of n is a decimal 
number between O and 7. Th.e value of n can be t.b.ough t. of 
as a 3 hit. bi.nary number. and it is this 3 bit "mask" that 
serves as ti1e d.ia9nostic message filter. Consider the 3 
bits to be labeled bO, b 1, b2 froa left to right. Then, 
the following apply: 

bO = 1 suppress 1 fltROR 1 diagnostics 
bl = 1 suppress 'WARNI.NG 1 diagnostics 
b2 = 1 suppress 'MNOTE 1 diagnostics 

Por exa•ple, '.l'ERM. (4) will suppress ERROBs, and TERM (5) will 
suppress ERRO.ds and tiHO'f F:.S. 

NO'.rl'.:.lH'! Tllis CMS option suppresses th.e writing of all 
diagnostic information on the SYSTERH device. NOTERM has 
the Sd!lle eff £.>et as the option TERMINAL (7) • 

ALIGN l'he asseabl.e:r does not suppress the alignment error 
ill.agnostic &essage.. All alignment err ors are diagnosed. 

NOAL1GN The asse11bler suppresses the diagnostic message 
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"l.EV.0.:i3 AI.ltiNM.Effl' E:RIWR" i£ fix'ed point, .tloating-po.i.nt, or 
loqicu.l ddta reterenced by an i.nstraction ope·rand is not 
aligned on the proper boundary. The messa.ge will be 
produceu, however, .tor references to instructions t.ha.t are 
not aliyned on the proper (halfword) bounddI:z or tor oata 
boundary v iolat.i.ons for privileged instructions ~ uch as 
L1"Sii. DC, ns, Dl.D, or CXD constant.:>, usually t:ausin::.f 
alignment, are not aligned. 

BATCH - The assembler will do multiple (batch) a.sse.illblies under 
tite control of a single HASM command. The source decks 
ra11st be placed together in one file. 'lhe TEXT tile 
produced will con.tain multiple object decx.s. l'he LlS'l'ING 
f.ile produced will contain multiple listinqs. 

HEN'l' '.l.'he assembler che·cits f'or possible coding violations of 
prograa reenterabilit.y. 

SXSPA"M(string) -- •string• is 
symbol &SYSPAR.a. l'he 
read-only S~TC varidble. 
SYSPAhll option, &SISPARM 
st.r in9. 

the value of the system variable 
assembler ust-s &~XSPARi1 af': a 
If no value is specified tor the 
will be a null (empty) char:acter 

In th.e C.M.S 
characters. 
characters, 
you. vill be 

environ11ent, •string• cannot be longer thd.n 8 
If you vi.sh to enter a string of 1:11ore that 8 

use th~ SYSPARrt(?) format. Using t.his form, 
prompted at 1our. terminal with t11e messc.tye: 

ENTlR SYSPAhM: 

A ter11inal read 
can .be enter~d. 
form to enter 
•string'. 

is than issued so that the SlSPAR:'! VJ.lue 
It .is al.so necessary to us~ the SIS.PAIL1 (?) 
parentheses and/or iwbedded .bL.rnxs in 

5.2.4 COMMAND D.1At,.lf0S1'.lC MESSAGES 

For inf:or11ation on the dia.gnostic 11.e.ssages output by Ass em bl er lJ, 
refer t.o the publica.tion OS Assembler H MessagE-s, Order No. 
SC26-3770. In addition tu the 11essaqes which may be issued by 
the assembler, there ar:e messages which may be issut:d directly ..i:>y 
the EASM co11mand processor. 7'he following is a li.st of the 
message codes, aessage texts, and return codes which 11ay occur. 

IEV CMSO 10 E 

IEYCftSO 11 E 

lEVCMS002E 
l.EYCMS003E 

PILEN.Ai'!E OMI:tT'ED AND DDNABE 1 SYSIN 1 IS 
UNDEFl::llED. (re = 24) 
F.ILEBAKE OKITTED AND FILEDEF 1SYSlh' lS 
MOT "FO.IC DISK. (re = 211) 
l'.ILE •tn tt 1:11• BOT POUND. (re = 28) 
IMYALlD OPTION •option•. (re = 24) 
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I EV Cl!S 004 E 
.If.'V Cl!S006E 
IBVCMSOU7E 

l.ftPROPEBLY FORKED OPTION •option•. (re = 24) 
HO READ/IHUTE DISK ACCESSED. (re = 36) 
FILE •tn ft tm• DOES llOT CONTAIN FIDD 
LENG:tH 80 CHARAC'l'FB. RECORDS. (re = 32) 

lt:V CM S0.38 r; 
I.EYC!!S052E 

Pl.LE.ID COIH'Ll.CT FOR DDNAftE 'SYSIN.. (re =- 40) 
OPTIOllS SPECIF'IED .EICERD 100 
CHARACTERS. (re = 24) 

U~VCHS070E 
IEVCf'IS075E 
l&VCl!S074E 

.INVALID PA.Run:ru •para•. (re = 24) 
DEVICE 'device• INVALID FOB INPUT. (re = 40) 
ERROR act.ion AU:X:l.LI.lRI DIRECTORY. (re = 40) 

nncas038~ is i.ssu.ed if a user 
active, a filename is specified in 
filenames do not. m~t.ch. 

FILEDEP SJSIB DISK fn. •• is 
the HAS! coamand, but the tvo 

IEYCMS074E is issaed if an error occurs SETTING or RES I::T'l'ING the 
au.xiliary directory (insertion/deletion from the FST chain). 

5 .3 OVERRIDING 1!M! l11.I DEPA ULTS 

When you issue the BAS!! command, there are default FILEDRP 
commands i.ssued tor asseabler datasets. You may vi.sh to override 
these with explicit FILEDBF coaaands. The ddnames used are: 

SYSIN 
SYSLIB 
SYSUTl 
SYSPUHCH 
SYSLlN 
SlSPliINT 
SYSTERll 

- inp11t to the asseabler 
- macro/COPY library 
- u tilit.y work file 

object aodule output 
- object module output 
- listin.g output 
- diagnostic output (SYSTERl1 

to ens environment only) 
applies 

The default FlLEDKP couuad.Dls issued by HASK for these ddnames 
are: 

Fll.EDEF SY5IN Dl.SK in ASSE!IBLE * (RECP'ft PB LRECL 80 BLOCK 3200 
F'IL EDF.F SlSL1B DISK CHSLIB MACLIB * (&ECFI! FB LRECL 80 BLOCK 3200 
.PILEDF;P SYSUT1 DISK tn SYSUTl 114 (BLOCK 4000 
FILISDKP SlSPUMCH PUNCH 
FILED:E;F S YSLI:ti DISK fn TEX'.£' al 
FILEDEF SYSPHIHT DISK fn LISTING ml (RECPl5 PB BLOCK 121 
l''IL ED l:U' S YS11Ud! TERft lNAL 

l.n t.ht: iiledefs for SYSU'.l.'1 11 !:iYSLIN, and SYSPRl:NT, the filemodes 
• m4 • and •1111 • are established dynamically by the HASM command 
processor as t:ol.lovs: 

ln ti1e f.iledef. for SYSUT1 11 the filemode 1114• is set to use the 
read/writ..e di.sk with the most available space. For exaaple, if 
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three read/write disks were accessed as the A, b, and D disks, if 
the D disk had the aost available space then 1 m4 1 ~ould be ~t to 
1 D4 1 tor use during the assembly. 

In the filedets for s·1sLIH and SYSPRINT, if the assemblez: source 
file (SYSlN input) is NOT on d i.sk or is on a read/only di.sk, the 
fil.emode '•1' is set to 1 A1 1 • If the source file is on a 
read/write disk, the aode letter '•' is set to tne moue ot t.hat 
read/write disk. For example, if the source tile were on a 
i:ead/vrite E disk, the f il.an ode •m 11 would be set t.o • ~ 1 1 • 

A FI:LlDEF command, i5sued for any of the above ddnames }-lriox: to 
invoking the assembler, overrides the default FILw.EF issued by 
the HAS!! COJllm and processor. Assullle that there i:.;; etn assembler 
source :tile in caru. deck form whico. you wish to assemble. If you 
have this card deck available to your CMS card rea~er, you could 
issue an overridin9 FILED~F command prior to asseu.bl.iny, thd.t is, 
FILEDtF SYSIN RKADER. Mow you can invoke the assemb1er as 
follows: 

HAS.ft !i AflPLE (opt.ions • • • 

The name SAtfPLE is used by HA.SM as the filename tor any 1'EXT or 
LISTING file produced by th.e assembler. An existing ·n::XT or 
LISTING file on your read/vr ite A-disk vould be erased by the 
HASB coamand processor. 

Si.ail ar.ly, if. you have a tape containing an as.t>ea.bler input. file 
which you wisn to assellble, you could issue the following 
co1111anas: 

F1LlWEi' SJ SIN 1·APn (R Et.?a F LRRCL 8 0 bLOC t. &o 

or, if t..he file vere blockt:.>d C>Ox800, you could specify £LOCK bOO 
in the preced .iny .f' ILEDE:P. In either case, the .P'TLEDf;p would be 
folloved by the command LASH SAMPLE (options ••• 

IOU can read OS dataset.s as ens files by defining thosE. datasets 
with the FILEDEF coaaand. For example: 

FILKU.EF SYSIN DISK OSDS ASSEMBLE fm 
DSH OS DATASET (options 

liASft (option~ • • • 
. . . 

It i£ also possible to assemble a member of an os PDS by using 
the n r;rrn.IUi para.11eter o:t the F.lLEDBP command. 

The same techni.gues used in these eiamples can be applied to 
other ddnames. Care shoo.la be taken tnat any attributes 
specified for a fi.le confora to the assembl.er ex·pect.ed at.tributes 
for the device • 
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l'he SJ'.S'J:Ed! DC.b specifies RECFft=Pi ,LRECL=121., BLKSIZE= 121. 
Infor111a.tion concerning tne attributes used tor ot.her assembler 
iiles can be :round in the publication OS Assembler H Progra.amer •s 
Guide., order No. SC26-3759. 
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One of. the files loaded an the installation dis.K. When. HAS:, is 
.installed. is named l.KVSActl' ASSEfltBLE. 1'h.is tile u1ay by used. as 
.:input to the a~se&b.le1. to t~st the correct.11.ess ot. the 
installation procedurt-. with the insta.llat ion di Ell ACCI::S!>e d as 
the read/write A-disk, issue the co11mand: 

HAS!'! IEYSAMP (options JOU choose 

e.y. llASM J.EVSAMP (PJUi~T XliEP(SHORT)) 

.lf your asst::mbly r:esults in the creation o:t 11-:VSA.'~.P T.t..XT and/or 
I.EV SAMP LIS'J:ING on the inh-t. al la ti on dis:k, you Jilay wish to Eh A SE 
these t11u files after you have comp letE'u your val ida lion 
proceo.ures. 

For a moLe cowplete discussion of the sample pro~rrc.tm, a.nc1 i or 
.infonitation on the results expected from an assembly 01 t.he 
sa1n>le program, refer to Appendi:1 A of the publication OS 
Assembler H Programmer's Guide, Order No. SC26-37S9. 
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1.0 llODiflCATlOJI AIDS 

Modules I EYC.11S ans J:EYAOX: are of fixed size in the sense that 
each aodule contains unused space at its end. This is 
accoaplished by using a.n o~ stateaent (in the ASSEBBLE .tile) at 
the end of each of these aodules. IB'YCMS module si.ze is x • 1coo • 
bytes, and IEYIUX aodule size is %1 400 • bytes. i'he unused space 
is proYid.ed so that code aay be added to or deleted fro• either 
11odule vithw t affectin9 the overall size of BASM BODDLE. Tbis 
&t'iins that H.lSft llODULE aay be re-generated vithout a:ffecting the 
load points of the Asseabler B aodules. 
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