cmsl12.3005.1. PRESENT TION STREAMS cmr12.300 119 cmtt10.329IFP rfx, wfx; cmr12.300The parameters to this pro cedure are: cmtt12.300ps cmbx12.300cmr12.300 the presen tation stream; cmtt12.300fd cmbx12.300cmr12.300 the �le-descriptor; cmtt12.300size cmbx12.300cmr12.300 the maxim um datagram size; and, cmtt12.300rfx cmbx12.300wfx cmbx12.300 cmr12.300 routines cmtt12.300 to read and write datagrams. After the setup routine successfully returns (b returning the manifest con- stan cmtt12.300 OK ), cmr12.300 the presen tation stream is ready for reading or writing. cmbx10.4325.1.2 Stream I/O cmr12.300Lo w-lev el I/O is done from/to the stream the macros cmtt12.300 ps_read cmr12.300 and cmtt12.300 ps_write cmr12.300 whic eha as if they ere de�ned as: cmtt10.329int ps_read (ps, data, cc, inline) PS ps; char *data; int cc, inline; int ps_write (ps, data, cc, inline) PS ps; char *data; int cc, inline; cmr12.300The parameters to oth of these macros are the same: cmtt12.300ps cmbx12.300 cmr12.300 the presen tation stream; cmtt12.300data cmbx12.300 cmr12.300 the address of haracter bu�er; cmtt12.300cc cmbx12.300 cmr12.300 the um er of haracters to read/write from/to the bu�er; and, cmtt12.300inline cmbx12.300 cmr12.300 magic argumen t, alw ys use cmtt12.300 cmr12.300 unless ou kno what ou’re doing. cmr12.300120 cmsl12.300 CHAPTER 5. ENCODING OF A-STR UCTURES cmr12.300These oth call an in ternal routine, cmtt12.300 ps_io cmr12.300 whic switc hes to the ob ject- sp eci�c read or write routine as appropriate. The cmtt12.300 ps_io cmr12.300 pro cedure will call the ob ject-sp eci�c routines as man times as required to read/write the full um er of cmtt12.300 cc cmr12.300 ytes from/to the cmtt12.300 data cmr12.300 bu�er. cmbx10.4325.1.3 Deleting Stream cmr12.300The routine cmtt12.300 ps_free cmr12.300 is used to close and deallo cate presen tation stream. cmtt10.329void ps_free (ps) PS ps; cmr12.300It tak es single parameter, oin ter to the presen tation stream to freed. This routine �rst calls the routine sp eci�ed the cmtt12.300 ps_closeP cmr12.300 elemen in the cmtt12.300PStream cmr12.300 structure (if an y). It then frees the structure itself. cmbx10.4325.1.4 Implemen ting Other Abstractions cmr12.300Let us brie y consider the in ternal proto col and uniform in terface used in the implemen tation of presen tation streams. The initialization routine giv en as an argumen to cmtt12.300 ps_alloc cmr12.300 ypically initializes only the cmtt10.329ps_primeP ps_readP ps_writeP ps_flushP ps_closeP cmr12.300elemen ts in the cmtt12.300 PStream cmr12.300 structure. The setup routine is en tirely dep enden on the particular ob ject used to realize the I/O abstraction for the presen tation stream. In most cases, it allo cates structure of its wn and sets the cmtt12.300 ps_addr cmr12.300 elemen to the address of the structure. The cmtt12.300 ps_readP cmr12.300 and cmtt12.300 ps_writeP cmr12.300 elemen ts of the cmtt12.300 PStream cmr12.300 structure are used the cmtt12.300 ps_io cmr12.300 routine as required for reading and writing. cmtt10.329int ps_io (ps, io, data, cc, inline) PS ps; cmsl12.3005.1. PRESENT TION STREAMS cmr12.300 121 cmtt10.329int (*io) (); char *data; int cc, cmr12.300The parameters to these routines are iden tical to those for their coun terpart macros, cmtt12.300 ps_read cmr12.300 and cmtt12.300 ps_write cmr12.300 with one exception: cmtt12.300io cmbx12.300 cmr12.300 the address of an in teger-v alued function whic do es the actual read- ing or writing. It is in ok ed as: cmtt10.329int (*io) (ps, data, len, inline); cmr12.300where return alue of cmtt12.300 NOTOK cmr12.300 indicates an error ccurred (the routine should set the cmtt12.300 ps_errno cmr12.300 elemen of the presen tation stream); cmtt12.300 OK cmr12.300 indicates that the end-of-�le has een read; and, an other alue is the um er of ytes actually transferred (whic should greater than cmtt12.300 cmr12.300 but not greater than cmtt12.300 len ). cmr12.300or some pac et-orien ted applications, it ma desirable to do single \read from the net ork" efore reading the comp onen ts of presen tation elemen t. The routine oin ted to the cmtt12.300 ps_primeP cmr12.300 elemen of the cmtt12.300 PStream cmr12.300structure is called cmtt12.300 ps2pe cmr12.300 (describ ed momen tarily) efore an parts of the en tire presen tation elemen has een read. The routine is in ok ed as: cmtt10.329(*ps -> ps_primeP) (ps, waiting) PS ps; int waiting; cmr12.300The routine should return cmtt12.300 NOTOK cmr12.300 if an error ccurred (setting the cmtt12.300 ps_errno cmr12.300elemen of the presen tation stream in the pro cess); otherwise, if data is al- ready queued and cmtt12.300 waiting cmr12.300 is non-zero, then cmtt12.300 DONE cmr12.300 is returned. otherwise cmtt12.300 OK cmr12.300is returned. The routine cmtt12.300 ps_prime cmr12.300 ma called to explicitly \prime the pump" asso ciated with presen tation elemen t: cmtt10.329int ps_prime (ps) PS ps; cmr12.300This routine returns cmtt12.300 OK cmr12.300 on success, or cmtt12.300 NOTOK cmr12.300 on failure. In order to impro e�ciency it ma desirable to ha cmtt12.300 ps_writeP cmr12.300bu�er output. The routine oin ted to the cmtt12.300 ps_flushP cmr12.300 elemen of the cmtt12.300PStream cmr12.300 structure is called cmtt12.300 pe2ps cmr12.300 (describ ed momen tarily) after the en tire presen tation elemen has een written. The routine is in ok ed as: cmr12.300122 cmsl12.300 CHAPTER 5. ENCODING OF A-STR UCTURES cmtt10.329(*ps -> ps_flushP) (ps) PS ps; cmr12.300The routine should return cmtt12.300 NOTOK cmr12.300 if an error ccurred (setting the cmtt12.300 ps_errno cmr12.300elemen of the presen tation stream in the pro cess); or cmtt12.300 OK cmr12.300 if ev erything as �ne. The routine cmtt12.300 ps_flush cmr12.300 ma called to explicitly ush an bu�ers asso ciated with presen tation elemen t: cmtt10.329int ps_flush (ps) PS ps; cmr12.300This routine returns cmtt12.300 OK cmr12.300 on success, or cmtt12.300 NOTOK cmr12.300 on failure. Finally the cmtt12.300 ps_closeP cmr12.300 elemen of the cmtt12.300 PStream cmr12.300 structure is used the cmtt12.300ps_free cmr12.300 routine to release an resources whic the setup routine ma ha allo cated. or example, if the setup routine allo cated structure and set the cmtt12.300ps_addr cmr12.300 elemen of the presen tation stream to oin to that structure, then the function oin ted to the cmtt12.300 ps_closeP cmr12.300 elemen should free that structure, and, as matter of go programming practice, set cmtt12.300 ps_addr cmr12.300 to cmtt12.300 NULL cmr12.300 cmbx10.5185.2 Presen tation Stream I/O cmr12.300The routine cmtt12.300 ps2pe cmr12.300 can used to read the next presen tation elemen from presen tation stream. This routine returns oin ter to the presen tation ele- men or the manifest constan cmtt12.300 NULLPE cmr12.300 on error. (The yp edef cmtt12.300 PE cmr12.300 is oin ter to structure con taining presen tation elemen t; presen tation elemen ts are describ ed more fully later.) cmtt10.329PE ps2pe (ps) PS ps; cmr12.300Similarly the routine cmtt12.300 pe2ps cmr12.300 can used to write presen tation elemen at the end of the presen tation stream, returning cmtt12.300 OK cmr12.300 if all en ell, or cmtt12.300 NOTOK cmr12.300otherwise. cmtt10.329int pe2ps (ps, pe) PS ps; PE pe; cmsl12.3005.2. PRESENT TION STREAM I/O cmr12.300 123 On errors with either routine, the cmtt12.300 ps_errno cmr12.300 elemen of the cmtt12.300 PStream cmr12.300 structure can consulted to see what happ ened (see able 5.1 on page 116). When writing to presen tation stream, the ariable cmtt12.300 ps_len_strategy cmr12.300con trols ho length data structures are represen ted determining when the \inde�nite form" is used to enco de the length of the data structure. cmtt10.329int ps_len_strategy; cmr12.300If this ariable is equal to cmtt12.300 PS_LEN_SPAG cmr12.300 (the default), then the inde�nite form is used whenev er the length �eld of the presen tation elemen cannot represen ted in one ctet. If the alue instead is cmtt12.300 PS_LEN_INDF cmr12.300 then the inde�nite form is used regardless of the length of the presen tation elemen t. Otherwise, if the alue is cmtt12.300 PS_LEN_LONG cmr12.300 then the inde�nite form is nev er used. The routine cmtt12.300 ps_get_abs cmr12.300 can used to determine the total um er of ctets that will required to represen the presen tation elemen when writ- ten to presen tation stream. This is useful for bu�er managemen purp oses. cmtt10.329int ps_get_abs (pe) PE pe; cmbx10.4325.2.1 Debugging cmr12.300or debugging purp oses, instead of treating presen tation stream as binary ob ject, the routines cmtt12.300 pl2pe cmr12.300 and cmtt12.300 pe2pl cmr12.300 can used. cmtt10.329PE pl2pe (ps) PS ps; int pe2pl (ps, pe) PS ps; PE pe; cmr12.300These translate et een presen tation cmti12.300 lists cmr12.300 and presen tation elemen ts. presen tation list is iden tical to presen tation stream, but instead of using binary represen tation, list uses an ASCI text represen tation with simple LISP-lik syn tax. cmr12.300124 cmsl12.300 CHAPTER 5. ENCODING OF A-STR UCTURES cmbx10.5185.3 Presen tation Elemen ts cmr12.300presen tation elemen is an ob ject whic is used to represen data struc- ture in mac hine-indep enden form. The cmtt12.300 PElement cmr12.300 structure con tains sev- eral elemen ts, only the most in teresting are describ ed here: cmtt12.300pe errno cmbx12.300 cmr12.300 the latest error to ccur on the presen tation elemen (co des are listed in able 5.2); cmtt12.300pe context cmbx12.300 cmr12.300 the presen tation con text to whic the elemen elongs (con- sult Section 2.3.1 on page 18 of cmti12.300 olume Two ); cmtt12.300pe cmr12.300 class cmbx12.300 cmr12.300 the class of this presen tation elemen (i.e., one of cmti12.300 universal cmr12.300 cmti12.300applic ation-wide cmr12.300 cmti12.300 ontext-sp ci�c cmr12.300 or cmti12.300 private cmr12.300 ); cmtt12.300pe form cmbx12.300 cmr12.300 the form tak en this presen tation elemen (i.e., cmti12.300 primitive cmr12.300 or cmti12.300onstructe cmr12.300 ); cmtt12.300pe id cmbx12.300 cmr12.300 the class-sp eci�c co de iden tifying the yp of this presen tation elemen t; cmtt12.300pe offset cmbx12.300 cmr12.300 the o�set of this presen tation elemen in sequence; and, cmtt12.300pe next cmbx12.300 cmr12.300 oin ter to the next presen tation elemen in sequence. As men tioned earlier, the yp edef cmtt12.300 PE cmr12.300 is oin ter to an cmtt12.300 PElement cmr12.300 structure. With the exception of the cmtt12.300 pe_errno cmr12.300 elemen t, the elemen ts of the cmtt12.300 PElement cmr12.300structure are largely unin teresting to the user of the cmti12.300 libpsap cmr12.300 (3) library The elemen cmtt12.300 pe_errno cmr12.300 can giv en as parameter to the routine cmtt12.300 pe_error cmr12.300 whic returns ull-terminated diagnostic string. cmtt10.329char *pe_error (c) int c; cmr12.300Once presen tation stream has een initialized and elemen ts are e- ing read, there are sev eral routines whic can used to translate et een the mac hine-indep enden represen tation of the elemen and mac hine-sp eci�c ob jects suc as in tegers, strings, and the lik e. It is extremely imp ortan that programs use these routines to erform the translation et een ob jects. They ha een carefully co ded to presen simple, uniform in terface e- een mac hine-sp eci�cs and the mac hine-indep enden enco ding proto col. cmsl12.3005.3. PRESENT TION ELEMENTS cmr12.300 125 cmtt12.300PE ERR NONE cmr12.300 No error cmtt12.300PE ERR OVER cmr12.300 Ov er o cmtt12.300PE ERR NMEM cmr12.300 Out of memory cmtt12.300PE ERR BIT cmr12.300 No suc bit cmtt12.300PE ERR UTCT cmr12.300 Malformed univ ersal timestring cmtt12.300PE ERR GENT cmr12.300 Malformed generalized timestring cmtt12.300PE ERR MBER cmr12.300 No suc mem er cmtt12.300PE ERR PRIM cmr12.300 Not primitiv form cmtt12.300PE ERR CONS cmr12.300 Not constructor form cmtt12.300PE ERR TYPE cmr12.300 Class/ID mismatc in constructor cmtt12.300PE ERR OID cmr12.300 Malformed ob ject iden ti�er cmtt12.300PE ERR BITS cmr12.300 Malformed bitstring able 5.2: Presen tation Elemen ailure Co des cmbx10.4325.3.1 Creating an Elemen cmr12.300cmtt12.300 PElement cmr12.300 structure is created calling the pro cedure cmtt12.300 pe_alloc cmr12.300 cmtt10.329PE pe_alloc (class, form, id) PElementClass class; PElementForm form; PElementID id; cmr12.300This pro cedure tak es three parameters: cmtt12.300class cmbx12.300 cmr12.300 the class of this presen tation elemen t. The co des are: cmtt12.300PE CLASS UNIV cmr12.300 Univ ersal cmtt12.300PE CLASS APPL cmr12.300 Application-wide cmtt12.300PE CLASS CONT cmr12.300 Con text-sp eci�c cmtt12.300PE CLASS PRIV cmr12.300 Priv ate-use cmtt12.300form cmbx12.300 cmr12.300 the form of this presen tation elemen The co des are: cmtt12.300PE FORM PRIM cmr12.300 Primitiv cmtt12.300PE FORM CONS cmr12.300 Constructor cmr12.300126 cmsl12.300 CHAPTER 5. ENCODING OF A-STR UCTURES cmtt12.300id cmbx12.300 cmr12.300 the class-sp eci�c co de iden tifying the yp of this presen tation ele- men (co des for the \univ ersal" class are listed in able 5.3). cmbx10.4325.3.2 Deleting an Elemen cmr12.300The routine cmtt12.300 pe_free cmr12.300 is used to deallo cate presen tation elemen t. cmtt10.329void pe_free (pe) PE pe; cmbx12.300NOTE: cmr12.300 When using cmtt12.300 pe free cmr12.300 on presen tation elemen t, care ust tak en to remo an references to that presen tation elemen in other structures. or example, if ou ha sequence con- taining sequence, and ou free the hild sequence, sure to zero-out the paren t’s oin ter to the hild, otherwise subse- quen calls using the paren will go romping through yp er- space. See cmtt12.300 pe extract cmr12.300 and cmtt12.300 pe expunge cmr12.300 elo w. cmbx10.4325.3.3 Primitiv Manipulation of Elemen ts cmr12.300Tw presen tation elemen ts can compared with cmtt12.300 pe_cmp cmr12.300 whic tak es oin ters to cmtt12.300 PElement cmr12.300 structures as argumen ts, and returns cmtt12.300 cmr12.300 if the struc- tures are iden tical, cmtt12.300 cmr12.300 otherwise. cmtt10.329int pe_cmp (p, q) PE p, q; cmr12.300urther, an presen tation elemen can duplicated with cmtt12.300 pe_cpy cmr12.300

This rou- tine tak es oin ter to an cmtt12.300 PElement cmr12.300 structure as an argumen t, and returns oin ter to new cmtt12.300 PElement cmr12.300 structure, or cmtt12.300 NULLPE cmr12.300 on error. cmtt10.329PE pe_cpy (pe) PE pe; cmr12.300If presen tation elemen t, cmtt12.300 pe cmr12.300 has descendan cmtt12.300 cmr12.300 (whic app ears elo cmtt12.300pe cmr12.300 exactly once), then cmtt12.300 pe_extract cmr12.300 can used to destro the relationship et een the presen tation elemen ts without freeing either elemen t. cmsl12.3005.3. PRESENT TION ELEMENTS cmr12.300 127 cmbx12.300In ternal Use cmtt12.300PE UNIV EOC cmr12.300 End-of-con ten ts cmbx12.300Built-in yp es cmtt12.300PE PRIM BOOL cmr12.300 Bo olean cmtt12.300PE PRIM INT cmr12.300 In teger cmtt12.300PE PRIM BITS cmr12.300 Bitstring cmtt12.300PE PRIM OCTS cmr12.300 Octetstring cmtt12.300PE PRIM NULL cmr12.300 Null cmtt12.300PE PRIM OID cmr12.300 Ob ject Iden ti�er cmtt12.300PE PRIM ODE cmr12.300 Ob ject Descriptor cmtt12.300PE CONS EXTN cmr12.300 External cmtt12.300PE CONS SEQ cmr12.300 Sequence cmtt12.300PE CONS SET cmr12.300 Set cmbx12.300De�ned yp es cmtt12.300PE DEFN IA5S cmr12.300 IA5 String cmtt12.300PE DEFN NUMS cmr12.300 Numeric String cmtt12.300PE DEFN PRTS cmr12.300 Prin table String cmtt12.300PE DEFN T61S cmr12.300 T.61 String cmtt12.300PE DEFN VTXS cmr12.300 Videotex String cmtt12.300PE DEFN GENT cmr12.300 Generalized Time cmtt12.300PE DEFN UTCT cmr12.300 UTC Time cmtt12.300PE DEFN GFXS cmr12.300 Graphics String cmtt12.300PE DEFN VISS cmr12.300 Visual String cmtt12.300PE DEFN GENS cmr12.300 General String able 5.3: Presen tation Elemen Iden ti�ers cmr12.300128 cmsl12.300 CHAPTER 5. ENCODING OF A-STR UCTURES cmtt10.329int pe_extract (pe, r) PE pe, r; cmr12.300This routine returns non-zero if cmtt12.300 cmr12.300 as descended from cmtt12.300 pe cmr12.300 otherwise it returns zero. The cmtt12.300 pe_expunge cmr12.300 routine is similar to cmtt12.300 pe_extract cmr12.300 except that it alw ys deallo cates the paren elemen and returns the hild elemen found, if an cmtt10.329PE pe_expunge (pe, r) PE pe, r; cmr12.300These routines are pro vided primarily for e�ciency considerations. They are extremely fragile. Do not use them unless ou kno what ou’re doing. Finally the cmtt12.300 pe_pullup cmr12.300 routine can used to \pull-up" constructor yp in to primitiv e. cmtt10.329int pe_pullup (pe) PE pe; cmr12.300This routine returns cmtt12.300 OK cmr12.300 on success; on failure it turns cmtt12.300 NOTOK cmr12.300 usually due to memory allo cation failure. cmbx10.5185.4 Presen tation Elemen ransformations cmr12.300no discuss ho mac hine-sp eci�c ob jects can enco ded in mac hine- indep enden fashion and vice-v ersa. Routines of the form cmtt12.300 XXX2prim cmr12.300 all return oin ter to presen tation elemen on success, or cmtt12.300 NULLPE cmr12.300 on failure (usually due to failure in the memory allo cator). Routines of the form cmtt12.300 prim2XXX cmr12.300all return an cmtt12.300 XXX -v cmr12.300 alued ob ject on success, or cmtt12.300 NOTOK cmr12.300 or cmtt12.300 NULLxxx cmr12.300 on failure (dep ending on the ob ject the routine normally returns). On failure, the cmtt12.300pe_errno cmr12.300 elemen of the presen tation elemen can examined to determine the reason for failure. cmbx10.4325.4.1 Bo olean cmr12.300cmti12.300 ole an cmr12.300 is an in teger taking on the alues cmtt12.300 cmr12.300 or cmtt12.300 cmr12.300

The routine cmtt12.300 prim2flag cmr12.300tak es oin ter to an presen tation elemen and returns the olean alue enco ded therein.